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TO 


BrP BES LE Tr. 
PRESIDENT 


OF THE 
ROYAL COLLEGE of PHYSICIANS, 
| LONDON. | 


N3))S the following Lectures were undertaken 
: \2 at Your Requeft, it was no {mall Satisfac- 
G faction to me to find they fo far anfwered 
seeaers Your Expectation in the Hearing, as to 
HE you i dations they fhould appear in Print. And 
I own, it was with fome Pleafttte I yielded to Your re- 
peated Inftancesto that Purpofe, becaufe I thought they 
gave me a fort of Claim to Your Patronage. 

But tho Your Name would have been a fufficient 
Apology for my fending them to the Prefs exactly as they 
were read ; I could not help thinking I owed fo much 


to 


Liv ] 
to Your Charater, .as to let nothing appear in them, 
which I could exprefs in a clearer Manner, or fet in a 
truer Light. 

For this Reafon, I fat Bow to confider them more 
carefully, than I had done before ; and foon found Oc- 
cafion not only for altering, but for enlarging, them in 
feveral Places. : 

SucH as they are, I readily fubmit them to the 
Publick : and am glad of the Opportunity they give 
me of paying you a grateful Acknowledgment for the 
many Civilities I have received from You: which I 
hope You will permit me to look upon as Marks of 
a Friendfhip, which I fhall always efteem as the greateft 
Honour and Happinedis. 


I am, ‘< 
SIR, 
Your moft obliged 


Humble | Servant, 


B. HOADLY. 
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ACTION of RESPIRATION. 


HAVE fixed upon the Organs of Refpiration, 


Bee \ Se 
RWS » ID ; ty i 
Ce YA, their Ute in the Animal Oeconomy, and the » 


<2) 5) HGS 9) Difeafes to which they are liable, for the Sub- 
O56 Ves G3 ject of thefe Leures. 
mie = In the Firft, I fhall confider the Make and 
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Oo en CHA Sa Action of thofe Parts only which are princi-~ 
pally concerned in eafy and undifturbed Refpiration, in order 
to point out more plainly by what peculiar Mechanifm it is. 
ufually performed in Health. 

In the Next, I fhall lay before you the different Opinions of 
Authors concerning the Ufe of Refpiration in the Animal 
Oeconomy; and endeavour to explain what it is that makes a 
conftant Supply of frefh Air fo neceffary to Life. 

ANp in the Laft, I fhall fhew from how many different 
Springs the Difeafes arife, to which the Organs of Refpiration 


are liable ; and, conformably to the Defign of the Founder of 
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thefe Leétures, I fhall enlarge a little upon the Method of 
Cure to be followed in the moft dangerous of thefe Difeafes, 

In purfuing this Defign, I fhall no where defcend to a very 
particular Defcription of the Conftrudtion of the Parts, ex- 
cept where that Conftrudtion, or the Defign of it, is difputed : 
becaufe the Make of the Parts in general is too well known 
to require a particular Defcription iz this Place; and the Phi- 
lofophical Reafonings, which naturally offer themfelves, will 
draw out thefe Difcourfes to a fufficient Length. 

‘Let us begin then with taking each of the A€tions neceflary 
to Refpiration feparately into Confideration. 

In Infpiration, whilft the Air is taking in at the Mouth 
and Noftrils, the Cheft is very perceptibly raifed upwards, 
and the Abdomen preffed forwards; by which the Cavity of 
the Breaft is enlarged. | 

In Expiration, the Cheft fubfides, the Abdomen is drawn 
in, the Cavity of the Breaft is diminifhed, and the Air is 
breathed out again. 

From attending only to the outward Appearances of one,. 
who breaths eafily and freely, this is all that can be obferved. 

But when our Curtofity leads us to enquire into what paffes 
within, we find the Lungs themfelves in Infpiration, dilating 
fo as to receive the Air, thus taken in; and in Expiration, 
contracting fo as to throw it out again. 

Wuen Refpiration is difturbed, the fame Actions are 
performed, but with greater Difficulty. Thus you will fome- 
umes fee the Neck ftretched out, the Head erect, and the. 
Mufcles of the Neck and Shoulders labouring together to 
raife the Cheft, and enlarge its Cavity: and, at other times, 
when the Diaphragm and Abdominal Mufcles do by them- 
felves perform fo much of the Action of Refpiration, as is 
neceflary to fupport Life;. you will fee the Contents of the 
Abdomen alternately and remarkably fqueezed into the Ca- 

vity 
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Of the Action of RESPIRATION. 2 
vity of the Breaft, and forced out again, whilft the upper 
Ribs and Shoulders remain quiet and unmoved. 

From thefe Efforts of Nature in Diftrefs, we fee the Ne- 
ceffity there is, that the Cavity of the Breaft fhould be alter 
nately enlarged and contraéted, for the carrying on the Action 
of Refpiration. But they are not fufficient to convince us, that 
all the Parts of the Body, which at fuch a Time are ready 
to lend their Affiftance, are abfolutely neceffary, or are always 
employed in the Action of Refpiration, when it is performed 
freely, and with Eafe. 

In the fame Manner, fince the Action of the Lungs can 
never be the Objeét of our Sight, without opening the Cheft 
of an Animal alive; the Pain it muft of Confequence be in, 
muft occafion a violent and unnatural Dilating and Contradting 
of the Lungs. From this, indeed, we may be certain, that 
the Lungs dilate and contract, to receive and throw out 
the Air; but it will by no means follow, that they always 
do it with fo much Force, or in fo great a Degree. 

So that we may eafily make too hafty Conclufions, and 
lead ourfelves into an Error, if we form our Notions of na« 
tural Refpiration from Obfervations made upon a laborious or 
conyulfive one. 


Our firft Enquiry therefore fhall be, tn what Manner the 
Cheft is formed; and what Mufcles are employed in raifing 
and depreffling it, in order fufficiently to enlarge and contra& 
its Cavity, for the carrying on an eafy and free Refpiration. 

Tue Fabrick of the Ribs, the Sternum, the Vertebre of 
the Back, and the Diaphragm, to form the Cavity of the 
Breaft; the Divifion of this Cavity into two, by the Medi- 
aftinum; the filling up the Intervals between the Ribs by 
the Intercoftal Mufcles; and the elegant and compleat Lining 
of the whole Cavity by the Pleura, for the more fafe, warm, 
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and convenient Situation of the Lungs and Heart; are fo well 
known, that they need no particular Defcription, © 

Tre Ribs, together with their Cartilages, may in gene- 
ral be compared to fo many Segments of different Curves, 
articulated at one End into the Vertebre of the Back, and 
faftened at the other to the Sternum. 

Now if the boney Subftance of the Ribs reached quite to 
the Sternum, and was firmiy connected to it; the whole Set 
of Ribs, together with the Sternum, could have but a very 
inconfiderable Motion, if any at all: and this. muft be one 
Motion in common to them all. | 
_ Bur as the Ends of the Ribs, where they are connected to 
the Sternum, are formed of a yielding and elaftick Subftance, 
each Rib may be confidered feparately, as moving up and 
down upon both its Ends: One of which, at the Vertebre, 
is abfolutely a fix’d Center of Motion; whilft the other, at 
the Sternum, is but partly fo, the whole Sternum. readily 
conforming itfelf to the joint Motion of all the Rébs,. either 
up or down. ) 

CONSEQUENTLY; the Motion of the Breaft, in the A@ton 
of Refpiration, muft be compounded of all. the different Mo- 
tions of the Ribs and Sternum: And therefore, if we defigned 
an accurate and compleat Defcription of this Motion of the 
Breaft, we ought to take into our Confideration all the mi- 
nuteft Differences in the Make of the Ribs themfelves, as well 
as in the Manner in which they are connected to the Vertebrz, 
to the Sternum, and to one another. But as our prefent De- 
fign is only to. explain in general, by what Mechanifm the 
Cavity of the Breaft is alternately enlarged and diminifhed; 
it will be fufficient, to imagine a. Number of Planes drawn thro’ 
every Pair of oppofite Ribs, and making a Number of Angles 
with the Back-bone. It will then be eafy to fee that the more 
acute thefe Angles are, the lefs will the Cayity be which is 
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contained within the Cheft; and the lefs acute they are, the 
greater will that Cavity be: and, confequently, if the Ribs 
ean be moved alternately, fo as to make thefe Angles more and 
lefs acute, fuch a Motton will alternately enlarge and contract 
the Cavity of the Breaft. 

In determining what Mufcles are employed in performing 
thefe Motions, Anatomifts are greatly divided : But if an 
Experiment may be depended upon, which I find mentioned 
by feveral Writers upon this Subje&t; we may fafely conclude, 
that the Intercoftal Mufcles (among which, I mean to reckon 
the Super- and Intra-Coitales, defcribed by Verheyen) are fuffi- 
cient to. perform them, in the hd and natural Reijpiration we 
are now accounting for. 

Tuess Authors affirm, That when all the Mufcles, ex 
cept the Intercoftal Mufcles, which are any where about the 

Breaft inferted into the Ribs and Sternum of a Dog, were en- 
tirely divided, whilft the Dog was alive, the Ribs continued 
in the fame Motion as before. 

No w, tho’ we fhould depend upon the Truth of this Expe- 
riment, and throw every Mufcle, except thefe, out of our 
Confideration, as of little or no Service, unlefs where a 
laborious and forcible Refpiration is wanted; we fhall ftill 
find the Anatomtfts as much divided in their Opinions how thefe 
Mutfcles act, as they were before which were the Mufcles con- 
cerned in Acting. . 

Let us therefore examine the Origin, Infertion, and 
Direction of the Fibres of the Intercoftal Mufcles; and. fee 
whether, from their Make, we cannot gain fome Infight into 
the Manner of their Adting. 

BETWEEN every two Ribs on the fame Side, there is a 
Space, which is filled up with Mufcular Flefh, in. which two 
different Ranges of Fibres are plainly to be diftinguifhed ; one 
on the Outfide, and the other within: which are called the 
Intercoftal Mufcles.. THE 
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T ue external Range of Fibres runs obliquely dowz, from be- 
hind forwards, having one Extremity faftened to the lower 
external Edge of the fuperior Rib, and the other to the upper 
external Edge of the inferior Rib. 

T ux internal Range of Fibres runs obliquely “p, from behind 
forwards, having one Extremity faftened to the wpper internal 
Edge of the inferior Rib, and the other to the /ower internal 
Edge of the fupertor Rib. 

_ Tuus do thefe Ranges of Fibres run in oppofite Dire@tions, 
and interfect each other. 

Borelit, and after him, others who have attempted a Me- 
chanical Account of Refpiration, look upon the whole flefhy 
Subftance, which fills up the Interval between every Pair of 
Ribs, as one Mufcle; and. give to both Orders of Fibres, the 
fame Office of ratfing the Ribs. 

Willis, on the contrary, efpoufing the more ancient Opi- 
nion, imagines, that each of thefe Ranges of Fibres has it par- 
ticular Office; that whilft one of them contraés, the other 
lengthens; and, confequently, upon their acting alternately, 
that the Ribs are, by tutns, elevated and depreffed. 

Borelli has endeavoured at a Demonftration of the Impoffibi- 
lity of thefe Orders of Fibres ever performing the contrary 
Offices of dilating and contraéting the Thorax. 

Willis, indeed, offers no Demonftration; thinking every one, 
who fees how oppofite their Fibres run, muft immediately 
allot them Offices as oppofite. 

Borelli fuffers himfelf, at fetting out, to be drawn into a 
remarkable Error. He takes only two Ribs into Confidera- 
tion; and fhews plainly enough (what no one will go about to 
deny) that neither of the Ranges of Fibres, which lie be- 
tween, can, by their Action, pufh thofe Ribs afunder: The 
Confequence of which would plainly be, that as the Office of 
one is to draw the lower Rib towards the upper, the other 
Range cannot poflibly be an Antagonift to it. But 
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Bur if he had taken three Ribs together, and obferved the 
different Ranges of Fibres in the two Intercoftal Mutfcles, 
which lic on each Side the middlemoft of thefe Ribs; he 
would have feen, at firft Sight, that the internal Range in the 
lower Mufcle counter-atts diretly the external Range in the 
upper Mufcle. 

Tuus (Fig. 1.) let AB, CD, EF, be any three Ribs, lying 
next in order to one another, and moveable upon their Ends 
A,C,E. Letad, ad, be the Direétion of the external Range 
of Fibres in the upper, and de, de, the Dire€tion of the internal 
Range of Fibres in the lower Intercoftal Mufcle. 

Is it not plain, even at firft Sight, that if the Fibres, 4 d, 
ad, fhorten, they will pull C D up towards AB; that if 
the Fibres, de, de, fhorten, they will pull CD down towards 
EF; that the Fibres, @ d, @ d, cannot fhorten, unilefs the 
Fibres, de, de, lengthen, and give way to them; nor 
de, de, fhorten, unlefs ¢ d, ad, lengthen: and confequently, 
that when both thefe Ranges endeavour to ac at the fame Time, 
the middle Rib will remain in the fame Place, without any 
more Motion, than if they had never endeavoured to a@ at 
all? Do not thefe Fibres therefore plainly appear to have ail 
the charaéteriftick Marks of antagonift Mufcles? ~ 

Ir the fame Figures were made for all the Ribs, and 
their Intercoftal Mufcles, all the external Ranges of Fibres 
would be nearly parallel to ad, ad: and if they be fuppofed: 
to act at once, would pull all the Ribs up, except the Up- 
permoft. 

In the fame Manner, all the internal Ranges of Fibres 
would be nearly parallel to de, de; and if they adted toge- 
ther, would deprefs all the Ribs except the inferior ones: 
which Office the Serratus Pofticus Inferior is yery remarka- 
bly contrived to perform with great Force. ‘To be convinced 
of which, there needs no more than to confult Euftachius’s 
Tables. Tab. XXXVI. | SINCE 


8 Of the Acrion of Respiration. 


Since then thefe Ranges cannot both be contraGted at the 


— fame Time; and, when they contract feparately, one Sct ele- 
yates and the other depreffes the Ribs: is it not highly rea- 


fonable to conclude, that they were defigned by Nature to aé& 
{eparately, and fucceffively to each other ? 

WueEvn, likewtfe, we confider that it is in our Power to ftop ~ 
the Action of Refpiration 1n whatever Part of it we pleafe, 
for fome time at leaft; 1s it not reafonable to believe we 
do it, as in other Cafes of the like Nature, by exerting a pro- 
portionable Degree of Force in both thefe Ranges of Fibres at 
the fame time, fo that neither may prevail? 

Tuus much in general upon the Adiicn of thefe Mufcles. 
Whoever will go more minutely to work, will find himfelf 
more fully fatisfied of the Truth of what is here faid: But 
my prefent Defign will not allow me Time to be more parti- 
cular. 


WE fhall next examine into the other external Appearance 
in Refpiration; the alternate Motion of the Abdomen, in 
and out.. 

In performing this Action, the Diaphragm, the Abdominal 
Mufcles, and the Air within and without the Body, are all of 
them concerned in their Turns. 

TuHEreE will be no Occafion to give an accurate Deleriptin 
of the Diaphragm ; ; it being fufficient for my Purpofe to ob- 
ferve, that it is faften’d at the edge, all the way on each 
fide between the Back-bone and the Sternum, to the Baftard 
Ribs, and to one, or perhaps two, of the True Ribs, croffing 
each oe them nearer their piniseinaie Endings as it approaches 
the Sternum; that it accurately feparates the two Cavities, fo 
that no Fluid can pais from one to the other, whilft it is 
whole ; that when it is relaxed, and the Ribs deprefled, its 


Duplicatures form as it were two Purfes, convex towards the 
Thorax, © 
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Thorax, which confequently take up room in that Cavity; 
and laftly, that when the Diaphragm is ftretched, and its 
Mufcular Fibres act, its Duplicatures are drawn out, and its 
Surface is reduced nearly to a Plane. ees 

Ar the fame Time, therefore, that the external Ranges of 
Fibres in the Intercoftal Mufcles raife the whole Set of Ribs, they 
muft, together with them, raife the Edges of the Diaphragm; 
and with the Affiftance of its Mufcular Fibres, reduce its Sur- 
face nearly to a Plane.. The Confequence of which, externally, 
is the apparent Swelling of the Cheft and the Motion of the 
Abdomen outwards ; and internally, a confiderabie enlarging 
of the Cavity of the Thorax. 

To thefe Actions immediately fucceed the Aions of the 
Serratus Pofticus Inferior, and of the internal Ranges of Fibres 
in the Intercoftal Mufcles, which draw the Ribs down into their 
former Situation, and with them the edges of the Diaphragm, 
At the fame time the Mufcular Fibres of the Diaphragm ceafe 
to act; fo that the external Air, affifted by the Action of the 
Abdominal Mufcles, on the Contents of the Abdomen, is at 
free Liberty to {queeze the Diaphragm up into the Cavity of 
the Thorax again : The Confequence of which is internally di- 
minifhing the Cavity of the Thorax; and externally, the appa- 
rent fubfiding of the Cheft, and the Motion of the Abdomen 
inwards. ; 

LeET us now examine what. is at the fame time performed by 
the Lungs themfelves. 

Tue Infide of the Lungs is by their Situation and Make, 
every where expofed to the Preflure of the external Air, which 
~ has a free Accefs to it thro’ the Wind-pipe: But the Outfide is 
fo carefully enclofed in the Cavity of the Breaft, that no vifible 
way is to be found for the external Air to infinuate itfelf into 
it.: and therefore it has perhaps too haftily been concluded, 
that there is abfolutely no Air ever contained within the Cavity 
of the Breaft. C Turis 
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Turis Opinion has the more readily been embraced, as it 
furnifhed an eafy Solution of the Dilatation of the Lungs in 
Infpiration. For when the Cavity of the Breaft is enlarged, 
and there is nothing within it to prefs upon the outward Sur- 
face of the Lungs, it is eafy to fee that the external Air muft, 
with all its weight, force itfelf into them, and by its Elafticity 
dilate every the minuteft Veficle of which they are compofed. 

Notwitusranpine the Eafe with which Infpiration 1s thus 
accounted for, this Hypothefis (for it deferves no better a 
Name) labours under many and unfurmountable Difficulties : 
which it were eafy to mention, if the Point in difpute did not 
admit of experimental Proof; as will appear from fome Expe- 
riments taken from Dr. Hales’s Hemaftaticks, Page 83. 

He “ flit Holes thro’ the Intercoftal Mufcles on each fide 
“ of the Thorax of a Kitten, and then placing it under an 
“ Air-Pump-Receiver, he killed it in Vacuo. On opening its 
“Thorax, he found the Lungs very red with coagulated 
“ Blood; which had flowed more freely into their Blood-Vef- 
“¢ fels on the weight of the Atmofphere’s being taken off of 
“ their Veficles, both within their Cavities, and on their fides 
“¢ next the Thorax. Whereas if a Kitten be killed in Vacuo, 
“‘ without haying Orifices made into its Thorax, the Lungs 
“ will in this cafe be very white; for whilft the Air is drawn 
“© away from the Veficles thro’ the Bronchia, the Air, which 
“ is included in the Cavity of the Thorax, being dilated, com- 
“ preffes the Lungs, and fqucezes the Blood out of its Vef- 
“ fels, on which Account they are in this cafe found to be 
“ white.” 

“ A wp that the Air in the Thorax thus compreffes the Lungs 
*¢ in Vacuo, is evident hence. Ifthe Body of a Kitten, as foon 
“Cas killed, be cut afunder, juft below the Diaphragm ; and a 
“ Weight be then tied to the Head, fo as to make the obtrunca- 
“ ted Part fink under Water; and if in this Pofition, it be 
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“ placed in Vacuo, the Diaphragm will dilate confiderably, 
“ and fubfide again as foon as the Air is let into the Recei- . 
“omer.” 

“ A plain Proof (fays the Door) that there is Air in the 
“ Cavity of the Thorax ; which, whilft it thus, by its Expan- 
“ fion, dilates the Diaphragm, muft needs at the fame time 
“ comprefs the Lungs; in which State they are found on open- 
“ ing the Thorax: whereas Lungs taken out of the Thorax do 
“ dilate in Vacuo, and continue fo, even when Air is let into 
“ the Receiver.” 

Ir any one is curious to know how this Air does at firft in- 
finuate itfelf into this Cavity, I can only refer him to the 
112th and 113th Experiment in Dr. Hales’s Vegetable Sta- 
ticks ; where he may be informed with how very fmall a Force 
Air will pafs thro’ the Subftance of the Lungs: And leave him 
afterwards to determine in his own Mind, whether it will not _ 
follow from thofe Experiments, that the external Air muft in 
like manner infinuate itfelf into the Cavity of the Thorax, if 
ever that Cavity is void of Air. 

E1THer this muft follow, or an abfolute and conftant Con- 
tiguity of the whole external Surface of the Lungs to the 
Parts which are next them: And how far this is from being al- 
ways the Cafe, will appear from the Experiments we fhall pro- 
duce in the following Pages. 

Lert us therefore, upon the Strength of thefe Experiments, 
conclude that there is Air within the Cavity of the Thorax, 
and fee what fhare it will have in the Ation of Refpiration. 

To -underftand this clearly, let us fuppofe, after an Expira- 
tion is made, that the Lungs remain contracted, whilft the Cavity 
of the Breaft enlarges to its utmoft Extent, in order to make the 
next Infpiration. Then muft the Air in the Cavity have more 
and more room to dilate into, and confequently prefs lefs and 


lefs forcibly upon the outward Surface of the Lungs, than it 
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did before. And if we now fuppofe the Lungs at Liberty, 
the external Air will immediately enter at the Wind-pipe, ane 
equally and uniformly dilate every Part of the Lungs, till they 
fill fo much of the Cavity as to reduce the Air without them to 
an Equilibrium with the Air within. 

Ler us, in the fame manner, fuppofe (now an Infpiration is 
made) that the Lungs remain dilated, whilft the Cavity of the 
Breaft contracts, in pale to make ie next Expiration, Then 
mut the Air uhis the Cavity be condenfed into a fmaller 
Compafs, and confequently prefs with a greater Force upon the 
external Surface of the Lungs ; and if we now fuprpofe the 
Lungs at Liberty again, they muft every where be equally and 
uniformly compreffed by this furrounding Air, till they fubfide 
into a narrower Compafs, and give room to that Air to reduce 
itfelf to an Equilibrium with the Air within them : which can 
not be done till the fame Quantity of Air is thrown out of the 
Lungs that was before taken tn. 

Uron thefe Suppofitions, therefore, the Lungs are dilated, 
and contracted, by the Difference of the Preffures of the Air 
within and without them, occafioned by the enlarging and 
contracting of the Cavity of the Thorax. 

Now what has here been fuppofed to be dene by Starts, and 
with a confiderable Force, is in Nature performed gradually, 
and with the greateft Eafe. 

For as foon as the Cavity of the Breaft begins to be en- 
larged, the Equilibrium is deftroyed between the Air within, 
and without the Lungs ; and the inftant the Difference of the 
Preffures is fufficient to dilate them, the Air begins to enter at 
the Wind-Pipe; and ever after that, during the gradual en- 
larging of the Cavity, it equally and uniformly diftends the 
Lungs, continually fupplying the Space deferted by the Ribs 


-and Diaphragm, and conftantly preferving the fame Difference 


of Preffure between it, and the Air within the Cavity, till that 
| Cavity 
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Cavity is enlarged to its greateft extent: And when it begins to 
diminifh, the Superiority of Force begins to be on the fide of 
the Air within the Cavity; and as foon as it becomes fufficient 
to fqueeze together, and contract the Lungs, the Air within 
them begins to yield, and go out, as before it entered, at the 
Wind-Pipe: And elids during the whole time the Chef j is con- 
trating, will the Air without the Lungs, with the fame gentle 
Degree of Force, equally and uniformly prefs upon every 
Part of the external Surface of the Lungs, till it has gradually 
forced out the fame Quantity of Air which had before been 
infpired. 

T wus the alternate and contrary Adtions of Refpiration are 
perform’d with equal Eafe, by the Affiftance of the Air with- 
in the Cavity : which feems to be defigned, as well to prevent 
the Lungs from being at any time too faddenly or too forcibly 
dilated in Infpiration, as to prefs uniformly upon their whole 
external Surface, and wh sarah contrat every Part of them in 
Expiration. 

Tuis Way of accounting for the Action of Refpiration, 
f{eems to be very ftrongly confirmed by an Experiment of Dr. 
Hales, mentioned in his Hemafiaticks; and by two others, 
which were lately made, in order to difeover what Effedt let- 
ting the external Air into the Cavity of the Thorax would have 
upon the Action of Refpiration. 

Dr. Hales gives this Account of his Experiment, p. 77. 
‘‘ IT made an Incifion of two Inches length between the Ribs — 
‘* in the Thorax of a Dog on the right fide. At firft opening, 
the Lungs were dilated fo as to fill up the Cavity of the 
Thorax; for they preffed againft the inward Orifice of the 
Wound, and continued in this State for fome time. But 
then as this right Lobe of the Lungs fell gradually more 
and more, fo the Dog /hewed more and- more “‘Unea/finefs in 
breathing; and on dilating and contracting the Thorax by 

* the 
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the Action of the Diaphragm, the Air rufhed briskly z# and 
out at the Incifion. ’ But when the Orifice was covered by 
i drawing the Skin dyer it, the Dog breathed in a natural 
ioway.” | 

Tue Doctor obferyed, “ that on ftraining, the collapfed 
‘* yight Lobe of the Lungs would inftantly dilate fo vigoroufly, 
‘* as to pufh the lower part of the Lobe one, two, and fome- 
‘¢ times three Inches length out thro’ the Incifion.”’ 

Tue Doétor in his Obtervations upon this Experiment fays, 
‘‘ Hence there does not feem to be fo much danger as has been 
‘« imagined in the Paracentefis, or Incifion into the Thorax, 
‘© €e. for tho’ whilft the Orifice was open, this Dog breathed 
‘* with difficulty ; yet the left Cavity of the Breaft being by 
<¢ means of the Mediaftinum ftill clofed, the Jeft Lobe of the 
‘¢ Lungs played to and fro to fuch a degree, that the Dog 
‘¢ breathed enough to keep up the Circulation of the Blood 
‘« for near a quarter of an Hour, as I purpofely tried; and 
‘«* the Uneafinefs in breathing not encreafing in fo long a time, 
‘« it is reafonable to believe that he would have lived in that 
«* manner for fome Hours. But if the left Cavity of the Tho- 
‘‘ rax had alfo been open at the fame time, he would doubt. 
‘«* Jefs have died foon.” 

As there feemed nothing wanting to make this Experiment 
compleat, but actually admitting the Air into both Cavities of 
the Breaft at the fame time ; and as I had often heard it had 
been tried, but without ever meeting with a fatisfatory Ac- 
count of the Succefs, 1 was refolved on this Occafion to fee it 
performed myfelf. 

AccoRDINGLy the Experiment was tried two different 
Ways, with fuch different Succefs, that it will be proper to give 

-a full Account of them both. 

In the firft, we laid bare the Sternum, and part of the 
Ribs of a pretty large Dog, and applying a large Trepan, made 
a 
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a wide Orifice into the Thorax. Immediately upon taking out 
the Piece, the Air was thrown forcibly out at the Hole, by a 
violent Dilatation of the Lungs; which continued for fome time, 
and was fo great, that Part of the Lungs was thruft out at the 
Hole. When the Lungs fubfided, a Finger was introduced, 
and aPerforation made thro’ the Mediaftinum ; by which means 
we were certain that the Air had free Ingrefs into both Cavi- 
ties. Upon this, another viclent Dilatation of the Lungs fol- 
lowed with fuch Force, as threw the Ends of both Lobes of 
the Lungs out at the Hole, where they continued for a while. 
Then the Lungs contracted, but not quite with fuch apparent 
Violence as they feemed at firft to dilate with : and thus they 
dilated, and contracted again, and again, irregularly, and unna- 
turally, with lefs and lefs Force, for eight, nine, or ten times; 
then they fubfided, and collapfed; and the Dog expired. 

-Tue whole Time, from the Making the Orifice to the 
Death of the Dog, was not five Minutes ; and no fooner did 
the violent Motions of the Lungs ceafe, but the Dog immedi- 
ately expired. 

In the fecond Experiment, we introduced a long and large 
Trochart, together with its Canula, between the Ribs of a Dog, 
as near the Sternum as we could, and thruft it in fo far, that it 
pierced the Mediaftinum, and reached to the oppofite Ribs. In 

_ doing this we entirely avoided hurting the Lungs themfelves. 
Whence, by the by, it is probable that the Lungs are not con- 
tinually applied clofely to the inner Surface of the Thorax; for 
if they had been fo, they muft in all probability have been 
wounded by the Trochart, which pafs’d quite acrofs the Cavity 
of the Thorax. | 

WHEN we had proceeded fo far, we could not but be fur- 
prized at the great Force that was required to keep the Tro- 
chart in: which it will be difficult to account for any other- 


wife, than from the Force of the Air within the Cayity, which. 
was 
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was greatly compreffed by the violent dilating of the Lungs, 


which immediately followed upon thrufting the Trochart in, 


For as the Dog was thrown upon his Back, the Trochart lay 
above, and acrofs the dilating Lungs; and the Force of them 
alone would rather have kept it fafter in the Wound, than have 
thruft it out: But the Force of the Air, when compreffed 
within the Cavity, muft be exerted againft the End of the Tro- 
chart only, and fo push it directly outwards. And that this was 
the Cafe, appeared upon taking out the Trochart ; for then 
the Canula remained very quietly in the Wound, shen a Pa{- 
fage was opened for the compreffed Air to ees This Force, 
therefore, which is required to keep the Trochart in, is a Con- 
firmation of the Opinion, that there 1s Air contained within 
the Cavity of the Breaft. 

THe Canula was made with Holes im the Sides; fo that the 
Air was undoubtedly let into both Cavities of the Thorax : 
However, to remove all Objections that could be made, ano- 
ther Trochart was in like manner thruft into the other fide, and 
paffing thro’ the Mediafiinum, its Canula was left in, croffing 
the firft. | 

As to the Motion of the Lungs themfelves, there was nearly 
the fame Appearance in both Lobes, that Dr. Hales defcribed in 
the right Lobe only. 


IMMEDIATELY upon making the Wound with the firf 


-Trochart, followed a very great and forcible Dilatation of the 
Breaft, which was repeated: now and then at very irreguiar In- 
tervals of Time ; to each of thefe fucceeded as remarkable and 
forceable a ContraGion : But it was not long before the 
Breaft gradually fubfided fo much, that we began to imagine 
the Lungs were collapfing; and fhould have expeéted the fud- 
den Death of the Dog, if the Motion of one of the Canule, 
which refted upon the Heart, had not fhewn us that the Heart 
ftill beat regularly and dey?) 


Upon 


Of the Action of RESPIRATION. 17 


Upon this, we.took out one of the Canulz, and having 
fomewhat enlarged the Wound, we introduced our Fingers ; 
when we could plainly feel the whole Subftance of the Lungs 
alternately dilate, and contract, at proper and regular Diftances 
of Time, correfponding to the Motions of the Ribs and Dia~ 
phragm : And notwithftanding thefe Dilatations and Contra- 
ctions were very fmall, the Heart beat freely, and the Pulfa- 
tions in the Pulmonary Artery were plainly to be felt. 

In this manner, with one of the Canulz in his Breaft, did 
the Dog continue to breath for above two Hours ; and was at 
laft as likely to live as at any time in the two Hours before. 
So that Death is by no means the immediate Confequence of 
the meer Admiffion of Air into both Cavities of the Breaft at a 
time. 

THERE is fomething very remarkable in the different Suc- 
ceffes of thefe two Experiments; which may ferve, at leaft, to 
account for the different Opinions of Authors upon this Sub- 
je&t: who, on both fides, feem to {peak from Experience, and re- 
fer their Readers to the Effects of live Diffections, 

Ir will be worth our while to examine carefully into the 
Circumftances of each Experiment, and fee whether this Dif- 
ference cannot be accounted for. 

Tue firft Appearances, upon making the Orifices, were 
nearly the fame in both thefe Experiments. 

In the firft, (the Lungs were fo violently dilated, that the 
Ends of the Lobes did more than once rufh out at the Wound, 
and continued in that ftate for fome time. 

In the fecond, as the Canulz, which were in the Breaft, pre- 
vented the Lungs from being thruft out thro’ the Orifices, we 
could only judge from the Appearances, that there was the fame 
violent Dilatation; but the Trochart was no fooner in, than the 
Breaft was yery much dilated, and continued fo for a confider- 
able time. 
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~Awnop in Dr. Aales’s Experiment ltkewife, the Lungs were ~ 
confiderably dilated, fo as to prefs againft the inner Orifice of 
the Wound, and remained fo for rate time; and upon any 
ftraining of the Dog, the lower Part of the Lobe was violently 
thrown out one, two, or three Inches length at the Wound. 

In order to account for this violent Dilatation of the Lungs, 
as well as for the Ends of the Lobes being thrown out at the 
Wounds ; the Pain which the Animals muft neceffarily have 
been in, whilft the Wounds were making, muft be taken into 
Confideration. For this Pain muft naturally produce an Endea- 
vour in the Animal to exprefs it by Crying ; and Crying can 
no otherwife be produced, than by performing an Expiration, 
and at the fame time contracting the Orifice of the Wind-pipe, 
in order to force the Air thro’ a {mall Orifice with a proper Ve- 
locity, to form the acute Sound of Whining. The Air there- 
fore in the Cavity muft prefs upon the external Surface of the 
Lungs with confiderable Force, at the fame time that the Air 
within them is prevented from going freely out at the Wind- 
pipe; and confequently, they will be kept tight againft the 
Ribs, by the Preffure of the Air within the Cavity, and at the 
fame time be rendered ftiff by the compreffed Air within them. 
This will be doing whilft the Wound is making; and confe- 
quently, when the Wound ts made, the Lungs will be feen in 
a dilated State, preffing againft the Orifice of the Wound; and 
if the Animal ftrains with great Violence, the Air will be for- 
ced thro’ the contracted Orifice of the Wind-pipe with greater 
Velocity ; the Lungs themfelves will not be fo much dilated ; 
the Air within the Cavity will prefs them more violently againgt | 
the Ribs; and confequently, the moft flexible Parts of them 
(which are the taper Ends of the Lobes) will be forced ont at 
the Wounds, more or lefs, in proportion to the Strength and 
Quicknefs with which the Animal is ftraining ; and the Ends of 
the Lobes will continue out, till the prolonged Expiration is 

over, 
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over, and no longer; unlefs they fhould accidentally ftick faft 
in the Wound, which has fometimes been the Cafe. For when 
the Expiration ceafes, the Crying muft ceafe with it ; an Infpi- 
ration muft follow ; the Air in the Cavity muft have room 
given it to dilate into; and confequently, the Ends of the 
Lobes, (protruded only by the Force of that Air, when conden- 
fed) muft return in again, and remain fo till the Dog begins 
again to cry. 

Tuts I conceive to be the true Way of accounting for the 
firft Appearances in all thefe Experiments. 

Burt why did one of thele Dogs continue alive for above 
two Hours; and the other, fcarce a Moment after the violent 
Dilatations and Contradtions ceafed ? 

I aM apt to believe it was owing entirely to the different 
Sizes of the Apertures made into the Cavity of the Thorax, 
The Orifice, made by the Trepan, was about the Bignefs of a 
Crown Piece: The two Orifices made by the Trocharts were 
not fo big, taken together, as a Shilling. 

No w from what has been faid before, Refpiration is carried 
on, by the Motions of the Ribs and Diaphragm alternately gi- 
ving the Superiority of Force to the Air within and without 
the Lungs; confequently, fo long as the Air within the Cavity 
can be alternately compreffled and dilated, fo as now to be more 


) denfe, and now more rare, than the Air within the Lungs, fo 
) Jong will Refpiration go on. 


\ 
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AGREEABLY to this, in Dr. Hales’s Experiment, whiltt 
the Orifice was open, the Dog breathed with Difficulty ; be- 
caufe in Infpiration, when the Air in the Cavity fhould have 
been rarefied, the external Air rufhed in thro’ the Wound and 
prevented it; and in Expiration, when it fhould have been 
condenfed within the Breaft, it rufhed out at the Wound. 
But when the Skin was drawn over the Orifice, Refpiration 
went of as ‘regularly as before the Wound was made; becaufe 
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the Air within the Cavity had then a Power of dilating when 
the Thorax was enlarged, and muft be condenfed when the 
Thorax was contracted, exactly as in natural Refpiration. 

So if you fuppofe a {mall Orifice to be made on each fide 
of the Breaft ; it will follow, that when the Cavity enlarges, 
the external Air will enter fafter thro’ the Wind-pipe into the 
Lungs, than thro’ thefe {mall Orifices into the Cavity, and’the 
Lungs will have time to dilate before the external Air can en- 
ter into the Cavity to prevent them ; and, for the fame Reafon, 
upon contracting the Cavity of the Breaft, and condenfing a 
Air both within the Lungs and the Cavity, tle-Air has a-freer 
Paffage to efcape out of the Lungs at the Wind-pipe,, than out 
of the Cavity at the Orifices ; and confequently, in this Cafe, 
the Aion of Refpiration will be performed, tho’ not fo per- 
fectly as in a natural State; and the {maller thefe Apertures are 
in proportion to that of the Wind-pipe, the more like the -na- 
tural will the difturbed Refpiratton be. 

So that probably, by this way of Reafoning, the Death of 
the Dog in the firft Experiment was owing to the Size of the 
Aperture; which was fo large, that the dilating and contra&ing 
of the Thorax could produce no.Alteration in the Denfity of 
the Air in the Cavity, the Communication being too great. and 
too fudden with the open Arr. 

WHEREAS, in the other Experiment, the Apertures were fo 
f{mall, that the aaa Paffage of the Air thro’ them was retarded; 
and confequently, fome Alteration, tho’ but an inconfiderable 
ene, was made in the Denfity of the Air within the Cavity, by 
the Motion of the Ribs and Diaphragm; and fome fort of Re-. 
{piration was accordingly kept up. 

I on y offer this as an Attempt to account for this remark- 
able Difference in the Events of thefe Experiments, not having 
had an Opportunity, or indeed any Inclination, to try more. of 
thefe cruel Experiments, in.order.to be fully fatisfied that this 
was really the Cafe. Upon 
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Upon the Whole, therefore, may we not conclude, 
1..T Hat the A@Gions of the external Ranges of Fibres in 

the Intercoftal Mufcles raife the Ribs and Sternum, both up- 
wards and forwards ? 

2. Tuat the Diaphragm, at the fame time, by the Action 
of its Mufcular Fibres, pufhes the Contents of the Abdomen 
downwards and forwards ? 

3. Tuart the Cavity of the Thorax 1s by both thefe Mo-- 
tions confiderably enlarged ? 

4. Tuar the enlarging the Cavity of the Thorax is not 
barely defigned. for. the containing. the inflated Lungs, which 
in common Refpiration do not dilate to the utmoft they are ca- 
pable of ? But, 

5. Tuart the great Ufe of this enlarging the Cavity of the 
Thorax is to give room to the enclofed Air to dilate, by which 
its Elafticity, and confequently, its Preflure upon the external: 
Surface of the Lungs, is diminifhed ? 

6. THar whilft the Cavity of the Thorax is thus enlarg-. 
ing, the Lungs are gradually and gently dilated with a Force: 
equal to the Difference of the Preflures of the Air within, and 
without them? 

7. U.waz immediately upon the Ceffation of the ACtions of 


“the Diaphragm, and the external Ranges; the internal Ranges 


of Fibres, affifted by the Serratus Pofficus inferior, .begin to 
act and deprefs the Ribs and Sternum ? 

8. Tuar the Abdominal Mufcles and the external Air do, 
at the fame-time, by the Intervention of the Contents of the- 
Abdomen, fqueeze up the Diaphragm into the Thorax again? 

9. Tuart the Confequence of this, is diminifhing the Cavity . 
of the Thorax, and compreffing the Air within it; and confe-. 
quently, encreafing its Preffure upon the external Surface of the. 
Lungs.?- 

10,.. AND. 
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10. AND laftly, that the Air within the Lungs having no- 
thing to keep it in, muft yield and give way; and confequently, 
the Lungs will, during the Depreffing of the Ribs, be gra- 
dually, gently, and uniformly compreffed ; and the Air thrown 
out again with a Force equal to the Difference of the Preflures 
of the Air within and without them ? 

Tus have I endeavoured to explain the Action of Refpi- 
ration, and the Mechanifm by which it 1s performed ; and 1 
have chofen to be fo particular in enumerating the Steps taken 
in the Performance of it, that I may with the greater Diftin- - 
nefs proceed to examine the different Opinions of Authors 
concerning the Ufe of Refpiration in the Animal Oceconomy, 
which is the Subje& of my next Difcourfe. 3 
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USE of RESPIRATION in the 


ANIMAL OECONOMY. 


©2228, GES 6 OON after the Circulation of the Blood was 
BN) em 4G a) 
Ae ieee difcovered, and the Certainty of it eftablifh- 


Fy eXGe ed Saad difpute, it was readily allowed. by 


a wee almoft every one, that the Health, Strength, 
| ; and Nourifhment of the Body was owing to 
igh OF the Blood’s being duly and conftantly circu- 


lated thro’ every oe of it; and that in whatever Way thofe . 
Parts were nourifhed, the Mee iacn: itfelf was conveyed by 
the Blood: and pasos es that the Blood muft, in a healthy 
State of the Body, be fo conftituted as to contain the Particles: 
defigned by Nature for Nutrition; and at the fame time to pre- 
ferve itfelf in fuch a Degree of Fluidity, as would enable it to: 
pafs thro’ every the minuteft Veffel. 

Tis led the Way toan Enquiry, How this particular Con- 
flitution of the Blood was fo duly kept up whilft it was in the 
Body, which every one knew it. would. immediately lofe upon 
being taken out of it ? 
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T we Lungs were foon fixed upon as the moft likely of etl 
the Parts of the Body for performing this neceflary Office; and 
not without very good Reafon. For, befides that it followed 
from the Make of the Heart, and the Diftribution of the Pul- 
monary Veins and Artery, that no Portion of Blood, how 
minute foever, could perform two Circulations, without paf- 
fing thro’ the Lungs; there was an obvious Difference in the 
Colour of the Blood after it had pafs’d thro’ the Lungs, from 
the Colour of it before: Whence it was reafonable to conclude, 
that fomething very material happened to it in that Vifcus. 

Tue Difference of Golours in the Blood in the Veins and 
Arteries had been obferved long before the Circulation was 
thought of ; and it was accordingly divided into Venal, and 
Arterial Blood: and thefe were looked upon then as different 
Fluids, performing different Offices in the Animal Oeconomy. 

BuT when the Courfe of the Circulation was well under- 
ftood, and it was known for certain that the Fluid, both in 
the Veins, and Arteries, was one andthe fame Blood continually 
vifiting all Parts of the Body; that every Portion of it, after 
it had paffed the minuteft Veffels, returned to the Heart in 
the Veins of a very different Colour from what it had in the 
Arterzes , that it retained this new Colour even till after it 
- had paffed the Heart, and the Pulmonary Artery had con- 
veyed it to the Lungs; and laftly, that it no fooner came out 
of the Lungs, than it appeared in the Pulmonary Vein re- 
ftored again to the Colour it was of in the Arteries: it was 
thought reafonable to conclude in general, that the Conftitu- 
tion, as well as the Colour, of the Blood was different before 
from what it was after it had paffed the Lungs ; that the Ar- 
terial Blood did more particularly contain the proper Nourifh- 
ment which was to be convey’d by the Circulation to every 
‘Part of the Body; and that whatever was wanting in the Venal 
‘Blood for the Purpofes of Life, whether from a lofs of Nutri- 

tious 
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tious Particles, or fome Variation in the Degree of its Fluidity, 
was given to it in its paflage thro’ the Lungs, where it fo plain- 
ly recover’d its Artertal Complexton.. 

A Np as every one was then bufy in making Enquiries into 
all Parts of the Animal Oeconomy ; it was not long before this 
Opinion received a very ftrong Confirmation: for the very 
Veffels were found, by which thofe Parts of our Food, which 
are defigned for the Nourifhment.of the Body, are taken up 
and conveyed into the Blood, under the Form of a.milky Fluid, 
fince known by the Name of Chy/e. 

From. this Difcovery it appeared, that the Chy/e, after it.is 
duly prepared and digefted, is. almoft continually prefled thro’ 
the Thoracick Duct, and lifting up the Valves in the Subclavian 
Vein, is forced in fmall Quantities into it; whence, following 
the Courfe of the Veins, it is carried together with the Blood 
which returns. from the fuperior Parts of the Body into the Sz- 
nus Venofus: and here meeting with the reft of the Blood which 
returns from the inferior Parts of the Body, it is together with 
them both conveyed into the Heart, and thence into the Pul- 
monary Artery. 

_ HeENcE it was evident, that there was continually paffing 
into the Lungs a Portion of Venal Blood;.with a fmall Share of 
Chyle, not yet duly and intimately mixed with it; and as there 
was continually paffing out of them a Portion of Arterial 
Blood, differing very vifibly both from the Chy/e and Venal 
Blood ; it.was very. reafonably imagined, that this Difference 
arofe from. the Venal Blood’s being more: duly blended toge- 
ther, more intimately mixed with this Supply of Céy/e, and fo 
altered in its Conftitution, whilft it was paffing thro’ the 
Lungs, as to be. more fitted for the Offices of the Circulation:: 
And hence it was concluded, that the Lungs were not only & 
fituated as to receive. each Portion of Blood at its return to th 
Fleart, after every Circulation, and together with it. what Chyde 
E. Wass 
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was ready prepared and digefted , but fo conftructed likewife, 
as intimately and duly to mix them together into one uniform 
Fluid, of fuch a Degree of Fluidity as enabled it to pafs the 
minuteft Veffels in the Body. 

ANp asa conftant Supply of frefh Air was, by the alternate 
Aétions of Infpiration and Expiration, admitted into the inner- 
moft Receffes of the Lungs, whilft thefe Alterations were ma- 
king in the Blood within them ; which Supply of frefh Air 
was known to be abfolutely penemy to Life: it was imagined 
that fome vivifying Aura was imbibed by the Blood in its Paf- 
fage thro’ the Lungs, without which it would be abfolutely un- 
fit for the more fecret Purpofes of Life. 

T ueSE Confiderations naturally led the Way to ftill farther 
Enquiries into the particular Mechanifm of the Lungs them- 
felves, and the Manner in which fo advantageous and neceflary 
an Alteration was made in the Blood whilft 1t ts paffing thro’ them. 

In order to underftand what has been faid upon a Subje&t of 
fo nice a Nature, it will be neceflary to give a Defcription of 
the Make of the Lungs ; but not fo minute a one as might at 
firft be imagined : It will be fufficient for our Purpofe to con- 
fider them as confifting only of Atr-Veffels, Arteries, and 
Veins; by the firft of which the external Air is alternately ad- 
mitted into, and thrown out of their very inmoft Receffes; and 
by the pbs the whole Mais of Blood is continually caicatd 
ting thro’ their minuteft Veflels. 

Tue external Air is received by the Trachea Arteria ; which, 
as foon as it enters the Lungs, dividing into the Bronchia, con- 
veys it to the different Lobes which lte on each fide the Medi- 
aftinum. Thefe Bronchia are divided and fubdivided infenfibly 
into fmaller, and ftill fmaller Branches on each fide, and con- 

gepre the tiohes, Each of thefe Lobes may be fabdivided 
into Lobules ; and in, thefe fmalleft Lobules the Air-Veffels 
terminate in Veficles, which communicate one with another. 


So 
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So that thro’ the Bronchia the Air is admitted into the Veficu- 
lar Cavities of every the mimuteft Lobule. 

To give a proper Notion of the Blood Veffels, it will ie 
fuffictent to obferve, that the Pulmonary Artery enters the Lungs . 
nearly where the Trachea Arteria begins to divide; and diyi- 
ding immediately into two, follows the Air-Veffels in all their 
Progrefs thro’ the Lungs, dividing and fubdividing nearly as 
they do, till at laft it ends in a furprifingly-minute Network 
of Capillary Branches, inofculating with one another, and di- 
ftributed all over the Sides of the Veficles defcribed above. 

Tue Blood brought by-this Artery, and diftributed thus 
thro’ every Part of the Lungs, is taken up again by the mi- 
nuteit Branches of the Pulmonary Veins: which continually uni- 
ting with one another, as they carry it back to the Heart, grow 
gradually larger and larger;-are conftantly fituated clofe ike the 
Arteries and Bronchia; and end at laft in the four fhort Veins 
which go out of the Lungs nearly where the Artery enters. Vide 
Euftach. Tab.27. fig. 13. 

From this Conftruction of the Blood-Veffels, it moft un- 
doubtedly follows, that the Venal Blood, together. with the 
Chyle, which is brought in one large Veffel into the Lungs, 
muft pafs thro’ the very minute Veffels, which are diftributed! 
over the Sides of the Veficles, before it can be taken up by 
the Veins and returned to the Heart ; the Confequence of which 
is, being firft divided into the minuteft Streams, and afterwards: 
gradually mixed together again, 

_ Awp from the Diftribution of the Air-Veffels of the Lungs, 
it follows, that the Air muft be continually admitted into the 
Cavity of thefe Veficles ; by which Means it is brought with- 
in lefs than the thoufandth Part of an Inch of being in imme- 
diate Contaét with the Blood, whilft it is divided into the mi- 
nuteft Streams; there being nothing between but the exceflively: 


fine Sides of perhaps the minuteft Veflels in the whole Body.. 
2 AND 
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Anp from the alternate Ations of Infpiration and Expira- 
tion, it will follow, that the Surfaces of thefe Veficles, toge- 

ther with the Blood-Veffels, which are diftributed upon them, 
muft be alternately prefled upon by the Air within and with- 
out them, and confequently be in continual Motion. 

Let us therefore carefully and feparately examine into the 
Effects which are likely to follow, 1. from the Venal Blood 
and Chyle’s being thus divided into exceedingly minute Streams, 
and afterward reunited again into one; 2. from the different 
Preffures which it is alternately expofed to in the minute Blood- 
Veffels; and laftly, from the Motion of thefe Blood-Veffels, 
which is the Confequence of this different Preffure ; and fee 
whether they. are fufficient to account for the remarkable Diffe- 
rence which 1s found in the Blood when it 1s taken up by pie 
Veins and united again into larger Streams. 

First, the feparating the Blood into the minuteft Streams, 
and uniting it again into a large one, 1s no more than what is 
performed exactly in the fame manner to the whole Mafs of 
Blood in every Circulation, by the whole Set of Arteries and 
Veins in the Body; and to Part of it at a time in almoft every 
particular Vifcus : in one Cafe for the fecret Work of Nutri- 
tion, and in the other for the better carrying on the Secretion 
that is to be made in every particular Vifcus. 

“Bur in both thefe Cafes, it is the Arterial Blood which is 
thus divided into the minuteft Screams ; and after every fuch 
Divifion, reuniting its Streams, it poifthnrdy returns of that 
Conftitution which denominates it Venal Blood. 

Since then we find that Arterial Blood 1s changed into Ve- 
nal, as well as Venal into Arterial, after having been feparated 
{nto minute Streams, and united again; this Confideration alone 
will be of little or no Service in our Enquiries. 

Let us, therefore, next examine what the Blood undergoes 
in pafling thro’ the Lungs from the Preflure of the Air upon the 
Sides of the Veffels thro’ which it circulates, From 
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From what was faid in my firft Difcourfe, it will be eafy to 
underftand, that at evety Expiration the Air is thrown out of 
the Lungs by the Motion of the Sides of the Veficles; and 
that in order to do this, they muft fuftain and overcome the 
Weight of fo much Ais as they remove. So that before we can 
determine what the Blood undergoes in circulating among thefe 
Veficles, whilft they are thus throwing out the Air, we muft 
firft fee what this Preffure is which the Sides of the Veficles 
muft fuftain. 

Ir for this Purpofe we confult the Writers of the beft Cha- 
racter for their Knowledge, not only in the Anatomy of the 
Parts, but even in Philofophy and Mathematics; we hall find 
them fo widely differing in their Accounts, that one unacquain- 
ted with their Works would rather think they were gueffing at 
the Truth, than that each of their Opinions was backed with 
Mathematical Calculations. 

One affures us, that the Preffure of Air overcome in gentle 
and ordinary Refpiration, is equivalent to the Weight of four- 
teen Thoufand Pounds ; another contents himfelf witha bare 
Hundred ; and a third makes it fo inconfiderable, he can hard- 
ly find a known Preffure infignificant enough to compare it to; 
whilft all the Three appeal to Mathematical Demonftration ft 
the Truth of what they affert. 

Bur whoever will examine the different Methods in which 
thefe Gentlemen form their Calculations, will readily give the 
Preference to the Laft: He will never find him attempting to 
build, till he has got a fure and folid Foundation prepared for 
him by Nature; and accordingly, the Refult of his Calculation 
is agreeable to the Eafe with which Nature carries on all her 
moft conftant Works. 

Tux Impetus (fays this Author) which the internal Surface 
of the Lungs fuftains in a common Refpiration, 1s lefs than the 
Motion of the gentleft Dew defcending from the Sky, being 
equal 
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equal to the Motion of a Column of Water (whofe Bafe is the 
internal Surface of the Lungs, and whofe Height is but the 
~~ Part of an Inch) moving with a Velocity no greater than 
what would carry it thro’ an Inch in a Second of Time. 

Tart this is the Truth, no one will doubt, if he refleés 
upon the Eafe with which Refpiration is commonly performed ; 
or if he confiders attentively the Mechanifm of the Parts, as we 
explained it above. 

Cons1peEr the Make of the Vefictes, how thin and plia- 
ble they are; how they are fituated in the Lungs ; what free 
Accefs the external Air has to them; and that they are all en- 
- clofed by the external Coat of the Lungs: Confider that this 
external Coat is furrounded every where by the Portion of Air 
contained within the moveable Walls of the Thorax ; follow 
in your Minds the Motions of the Breaft in Infpiration and 
Expiration; and you will readily fee that the internal Surface 
of thefe Veficles cannot fuffer more from the Preflure of the 
Air, than the Surface of your Hands, when you move them te © 
and fro with the fame gentle Velocity. 

In Infpiration, the Ribs are gradually moved upwards, and 
the Diaphragm gradually pufhed out ; the Air within the Ca- 
vity would therefore gradually have more and more Room al- 
lowed it to dilate into, if the Air within the Lungs did not as 
gradually dilate the Veficles and {well the Lungs, fo as always 
to keep the Air in the Cavity very nearly of the fame Degree 
of Denfity : So that little or no Alteration is made in the Pref 
fure of the Air, either within or without the Lungs ; only more 
Air is fuffered to enter the Lungs :, but Air does not prefs in 
proportion to its Quantity, provided the Space enlarges with 
‘the Quantity, as here it is permitted to do. | 

For the fame Reafon, in Expiration, as the Cavity of the 
Thorax is gradually diminifhed, the Air is gradually pufhed 
out of the Lungs; but the Preffure is no where much greater 
than it was before. INDEED 
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INDEED if the Air was prevented from going out of the 
Lungs, there would gradually, as the Breaft fubfided, be more 
and more Preffure upon both the internal and external Surface 
of the Lungs, becaufe the Air both within and without the 
Lungs muft of Confequence be compreffed ; and as the Ori- 
fice of the Wind-pipe is but fmall, if the Cavity of the Breaft 
was greatly to be diminifhed at once, there would arife a confi-~ 
derable Difference of Preffure upon the Lungs ; becaufe the 
Air would be compreffed fafter than 1t would have Power to 
dilate: But as the Cavity of the Breaft does, in eafy Refpira- 
tion, gradually enlarge and contract, and confequently allow 
Time for the Air to pafs freely in and out thro’ the Wind-pipe ; 
the Preffure of the Air upon the Veficles, or the Action of the 
Veficles upon the Air, is no more than what every Part of the 
Body undergoes, that is in the fame Degree of Motion. 

For any Advantage therefore which can arife to the Blood 
from the Preflure of the Air alone upon the Veffels in which 
it circulates, it equally enjoys it in every other Part of the 
Body, as weit as in the Lungs. 

WE are next to enquire, What Degree of Motion is given to 
the Sides of the Veficles by the piesrhige Motions of Refpira- 
tion, and what Effeé it will have on the Blood ? 

INDEED if we argue from the violent Motions of the 
Lungs, which happen upon opening the Breafts of living Ani- 
mals, where they are now ftretched out with fuch Force, as al- 
moft to crack the Veflels which compofe them; and now fo 
contracted and {queezed together, that one would never expect 
to fee them dilated again; we might, perhaps, be led to be- 
lieve the Motion of the Veficles worth our Confideration: But 
even in this Cafe, the Blood would not be more ated upon by 
the Sides of its Veffels, than it muft be in the minute Veffels of - 
the Mufcular Parts of the Body in hard Labour or violent Ex- 
ercife ; and yet the Blood returning in the Veins after fuch 

Mufcu- 
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Mufeular Action, has no more of the Arterial Conftitution, than 
at any other time. It could not therefore be concluded, that 
the Arterial Conftitution accrues to the Blood from the irregu- 
lar Motions of the Sides of the Veficles, even tho’ there was al- 
ways fuch a confiderable Motion given to them in Refpiration. 

Bur if we confider how cafily Refpiration is performed in 
Sleep, when the Body is moft recruited, and the moft fecret 
Offices are carrying on; how gently, and yet how freely, the 
Air is refpired ; and befides this, how much Air ts conftantly 
retained within the Lungs: we fhall find Reafon to conclude, 
that the Veficles of the Lungs are at all times confiderably CX- 
panded, tho’ they are more fo in Infpiration, and lefs in Expi- 
ration. 

Ir, likewife we reflect upon what. was delivered above, both 
from Calculation and the obvious Mechanifm of the Parts, con- 
cerning the Smallnefs of the Jmpetus of the internal Surface 
of the Lungs, and compare it with the Time an eafy Expira-— 
tion is performing; we fhall be very well fatisfied how itnconfi- 
derable the Velocity of the Sides of the. Veficles is in ordinary 
Refpiration, 

So that it feems probable, that. the Blood-Veffels, which 
are diftributed about the Coats of thefe Veficles, receive pretty 
nearly the fame Degree of Motion from free and eafy Refpira- 
tion, that the Blood-Veffels about the Coats of the Vifcera do 
from their Periftaltick Motion ; and if this Degree of Motion 
is of any confiderable Ufe in arterializing Venal Blood, why 
does it not appear in the Blood which returns from the Vifcera 
by its having fome Degree at leaft of this Arterial Conftitu- 
tion ? 

Upon the Whole, therefore, does it appear that any thing 
more happens to the Blood, either from the Minutenefs of the 
Veflels thro’ which it uieinates 4 in the Lungs, or from the Pref- 
- fure of the Air upon thofe Veflels, or from ‘the Motion of their 
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Sides, than what happens to it in almoft every other Part of 
the Body? 

Or, Is there any more Reafon to fuppofe, that the red Glo- 
bules if the Blood are (if I may be allowed the Expreffion) 
taken Meafure of in the Lungs, and {queezed down to a pro- 
per Size to fit the minute Veflels of the Body, than that in paf- 
fing the minute Veffels of the Body they are prepared to cir- 
culate thro’ the Lungs ; efpecially fince the Blood circulates 
thro’ every Part of a Foetus, before it is permitted to pafs thro’ 
its Lungs? 

Yer great Notice is taken of thefe Globules, and great Re- 
gard paid to the Preffure of the Air upon them, and the Mo. 
tions of the Sides of the Veflels thro’ which they circulate ; 
and the Confequences of them are fuppofed by fome to be yery 
material: For hence, fay they, the Blood can, at no two In- 
ftants of Time, nor in any two Points of the Lungs, be equally 
prefled upon; and confequently, by this Difference of Preffure, 
and the great Velocity with which the Blood circulates thro’ 
the minute Blood Veffels, which are themfelyes in perpetual 
Motion; The old, worn, and broken Globules are /gueezed to- 
gether, and formed anew, rubbed down, and ground, and turn- 
ed and twifted into fuch Shapes, as {uits them beft (according to 
the favourite Hy pothefis) to the future Offices of the Circulation. 

Ir will, therefore, be worth while to remind you of an Ex- 
periment of Dr. Lower’s; from which it will very plainly ap- 
pear, that neither this alternate Motion, nor this Difference of 
Preffure, is at all neceffary to the Pitdindtion of the Arterial 
Conftitution of the Blood. 

Tux Doéor contrived a Way, firft by making fmall Incifi- 
ons thro’ the outward Coat of the Lungs of a living Animal, and 
then by blowing a continual Blaft of Air in at the Wind-pipe, 
to keep the Lungs continually diftended with frefh Air; and 
whilft they were thus without Motion, and fs salud whilft 
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the Blood circulated without any different Degrees of Preffure, 
he opened the Pulmonary Vein, and found the Blood returning 
in it, as truly Arterial Blood as what ufed to be found in that. 
Vein when the Lungs were ever fo violently in Motion. 


BU T notwithftanding it, appears, that the A@ion of the mi-- 
nute Veffels in the Lungs ts in itfelf the fame with the AGion: 
of the minute Veffels in the Body ; yet if we refle& upon the. 
different Natures of the Venal and Arterial Blood before they. 
undergo this Action; if we confider the different Difcharges. 
which are made from them, whilft they are undergoing it; and 
after they have gone thro’ it, if we compare the Compaétnefs,. 
Elafticity, and continued Pulfation of the Arteries which receive. 
the Blcod at its Return from the Lungs, and. convey. it.to.the 
minute Veffels of the Body, with the yielding, laxe, and inac- 
tive Make of the Veins, which take up the refluent Blood from. 
the minute Veffels of the Body, and return it again to the Heart ;. 
we fhall not be at all furprifed, that one and the fame Aétion, - 
fhouid contribute to the different: Alterattons in the Blood we. 
are now enquiring into. ) 

Ir, befides this, we find that the Blood does, in its Paffage- 
thro’ the Lungs, receive a very confiderable Supply of thofe. 
active and nutritious Particles which it lofes in circulating thro’ 
the Body, we fhall be at no great. Lofs to determine. for what. 
Ufes they were principally defigned in. the Animal Oeconomy.. 

rft. As to the different Natures of Venaland Arterial Blood; 
I fhall confider them only in general, and obferve, that: the Ar-. 
teria! Blood is intimately, uniformly, and-duly blended toge- 
ther, fo as to form a Fluid, fuited to the Offices of the Circula-. 
tion; and that the Venal Blood is not: perfe&ly fo, but has loft. 
fome of that peculiar Conftitution, and is approaching to that- 
difunited State which it feon falls into when it is taken out-of: 
the Veins and left to itfelf in any. Veflel without Motion. 
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CoNSEQUENTLY, tho’ the whole Mafs of Blood, Venal 
as well as Arterial, is made up of a Number of Fluids, all of 
different Natures, and is therefore a very heterogeneous Fluid ; 
yet when the Arterial Blood is compared with the Venal, it 
may allowably enough be termed Homogeneous: becaufe every 
Portion of Arterial Blood is nearly of the fame Nature with 
that which fucceeds, or that which goes before it; which is not 
true of the Venal Blood. 

. Waar ftill makes the Fluid which circulates thro’ the Lungs 
more heterogeneous 1 is, that the Chyle (which is itfelf an hete- 
rogeneous Fluid) is juft before {queezed into the Vena! Blood, 
without being duly and intimately mixed with it. 

Te Fluid, therefore, which is to be divided into very mi- 
nute Streams in its Paffage thro’ the Lungs, compofed thus of 
Chyle and Venal Blood, muft, of confequence, be very hete- 
rogeneous; whereas That which is to be ferved in the fame 
manner in the minute Veffels of the Body, is in this Cafe to 
be looked upon as homogeneous. 

Tuts is the firft remarkable Difference worth our Confide- 
ration. 

In the next Place, we are to confider the Difcharges made 
from thefe different Fluids, whilft they are thus feparated into 
minute Streams. 

T ue Difcharges made from the Arterial Blood may be re« 
duced to thefe general Heads: 

1. WHATEVER is feparated from the Blood in the Office of 
Nutrition ; 

2. WHATEVER pafles off by infenfible Perfpiration at the 
Surface of the Body ; 5 

3. WHATEVER in like manner tranfudes thro’ the + 
into the Cavities of the Body; and 

4. WHATEVER is fecreted from it in any Gland or Vifcus, 


is taken from the Arterial Blood. THE 
* 


—-36-——t—é‘“i« Of ste: “Us: of RESPIRATION 


THE firft of thefe Difcharges is evidently of fuch Particles 
as are of the moft Advantage to the Health of the Body; and 
as they are the moft attractive, they are, without doubt, fuch as 
are moft ferviceable in keeping up the Arterial Conftitution. 

As to the Second and Third, tho’ they: are chiefly of fuch 
Particles as are recrementitious, yet, together with thefe, there 
muft efcape fome of the nutritious Particles; and confequently; 
Part of thefe Difcharges muft be of differvice, and impair the 
Conftitution of the remaining Blood. 


AND as to the Secretions in general, which are made from . 


the Arterial Blood, the fame is more remarkably true, both with 
regard to what nutritious Particles go off with them, and with 


Regard to the Service moft of thefe Secretions are afterwards of 


in fupplying the Food with fuch Qualities as. make it- more 


readily mix and unite with the Venal.Blood, to form it again in= 


to Arterial: Blood :. For the fame Reafon, therefore, that thefe 
Secretions are afterwards of Service in reducing the difunited: 
Venal Blood and Chy/e again to the proper Arterial Conftitu- 
tion, the Lofs of them muft be of Differvice to- the. Arterial 
Blood, and impair its homogeneous Conftitution ; and accords 
ingly we find the Arterial Blood, after every Secretion, even 
when the Parts fecreted are excrementitious, brought back in: 
the Veins, as of no farther. Service, till it has again been circus 
lated thro’ the Lungs, 


So that, in general, the Difcharges- ee from the Arterial, 


Blood, tho’ they all of them. promote the Welfare of the whole 
Body, are of differvice to the Blood itfelf, as to its Arteriat: 
Conftitution, z. e. they do all of them, in fome Degree or. other, 
tend to impair and render it Venal. 

Own the contrary, we fhall find that the Difcharge made from 


the Venal Blood and CdyJe, in their Pafflage thro’ the Lungs, is. 


moft beneficial to the Blaod, and greatly, promotes the Reco- 


very of its Arterial Conftitution. we ys es 
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Tuts will be very plain, if we confider it in the following | 
Manner: 
‘ Upon examining the Weight of what we eat and drink, and 
» comparing it with the Weight of: what we difcharge by Stool 
' and Urine, we find that. much the greater Part of our Food 
) goes off by infenfible Perfpiration, # e. paffes off thro’ the mi- 
nute Pores of the Body, and is taken up by the Air in the Form: 
’ of fo fubtle a Fluid as to efcape our Obfervation. 
~ In this Account therefore of infenfible Refpiration, is inclu-- 
ded whatever. is taken up by the Air, as well in the Lungs as: 
at the Surface of the Body. . 
. - We have already obferved, that-the Air-has a free Admit-. 
) tance into the. Veficular Cavities of every the minuteft Lobule- 
\ inthe Lungs; andat likewife.appears, from the moft accurate 
| Eftimate that has yet been made, or perhaps that the Nature 
| of.the Thing will-admit.of, that the internal Surfaces of all the 
| Veficles taken together, to which the:Air has this conftant and: 
( free Admiffion, amount to near ten.times the. Surface of the 
| whole Body.. | 
“As it happens that whenever Perfpiration is much encreafed; 
we-find a watery Fluid condenfed upon the Surface of the 
Body ; and whenever we open any Part of an Animal, we find 
it moift, and a vapoury Steam arifing from it, at.the fame time 
that the red Parts of the Blood are carefully preferved within 
the Veffels; we might fafely enough conclude, that the ex- 
ceeding fine Coats of the minute Veffels in the Lungs will, in 
the fame manner, fuffer thefe watry Parts of the Blood and 
Qhyle.to efcape thro’ their Pores, without letting the more oily: 
and attractive Particles, which compofe the red Globules, go off- 
with them. | 
Awnp as the Expanfe of Air to which the Blood 1s here ex-- 
pofed is fo much greater than that-at the external Surface of the: 
Skin, we,might too conclude, that the Difcharge here muft be- 
confiderably greater than at the Skin. Bur: 
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Bur asExperiments are much moreconvincing than the moft 


fubtle Arguments, I fhall tranfcribe a few from Dr. Hales’s 
Hemaflaticks (Page 73—77) by which we fhall be enabled to 
form fome Judgment, both of the Nature and Quantity of this 
Diicharge. 


” 
a 


« T r1x’d (fays Dr. Hales) a Glafs Tube to the Pulmonary 


* Artery of a Calf’s Lungs, and then thro’ a Funnel poured 
- warm Water into it; then with a large Pair of Bellows fix’d 


to the Wind-pipe, I alternately dilated the Lungs, to try if 
by that Means the Water would pafs into the Pulmonary 


Vein ; but I foon found myfelf difappointed, for the Water 


flowed fo freely from the Capillary Arteries thro’ the Tuni- 
cles of the Veficles into the Veficles themfelves, and thence 
into the Bronchia, as to flow plentifully thro’ the Wind- 
pipe, when it hung down in a depending Pofture.” 

‘AT firft I fufpetted that the Force of the Water, which 
was four Feet high in the Tube affixed to the Artery, might 
have burft the thin Blood-Veffels; but I found it the fame 
in feveral Tryals on the frefh warm Lungs of Sheep, Oxen, 
and Calves, even when the perpendicular Height of the Wa- 
ter in the Tube was lefs than a Foot ; and doubtlefs the 
Force, with which the Blood is thrown into the Lungs by 
the right Ventricle of the Heart, is greater than this.” 

‘¢ Awp that fo {mall a Force of Water could not burft the 
Blood-Veffels, I was affured by the following Experiment, 
viz. I diffolved four Ounces of Nztre in a Pint of hot Wa- 
ter, into which Water there flowed from the cut Throat of 
a Calf, a Quart and a Quarter of a Pint of Blood, which 
was kept in a diluted’ State by the nitrated Water. Having 
then fixed a Tube, which was two Feet long to the Pulmo- 
nary Artery of the above-mentioned Caif’s Lungs, I poured 
gradually into the Tube, of the nitrated Blood, as much as 


the Artery and its Ramifications would contain, which was 


“*onear 
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near a Quart, none paffing, that I could perceive, intothe Pul- 


monary Vein.” 
‘* Tus Lungs were much dilated, and looked very red ; 


- but notwithftanding the perpendicular Height of the Blood. 
* in the Tube was two Feet, yet. no Blood paffed thro’ the 


Tunicles of the Veficles into the Veficles and Bronchia; for 


-when the Wind-pipe was held downwards, nothing flowed 
‘out but a white Froth: A plain Proof, that when the Water 


was lefs than a Foot perpendicular in Height in the forego- 
ing Experiments, it did not forcibly break thro’ the Blood. 


Veffels, but. muft pafs thro’ Pores, which were too fine for 
‘ the Globules of nitrated Blood to pafs.” 


+¢ WuHeEn I cut a Slafh into the Subftance of. the Lungs, the 


~nitrated Blood flowed freely out:’’ 


‘« Anp-that:the Capillary Veffels-are not burft by the Force 
of the Water, feems further probable from hence, viz. L. 
fixed a Tube, five Feet long, to the Pulmonary Vein of a: 
Hog’s Lungs, and poured in-warm Water, which. neither 
flowed. into the Pulmonary Arteries, nor among the Bronchia: 
an Argument that this Force did not: burft thefe Veins; which,. 
fome Anatomifts fay, have no Valves in them.” 

‘ WuHeEN. I fixed the Tube to the Wind-pipe of thofe 
Lungs, and poured in Water, it pafled thro’ the Bronchia, and. 
ran out of the Orifice of the Pulmonary Artery; but not: 
above one. fifth fo faft, as when its Courfe was the reverfe, 


viz. from the Pulmonary Artery to the Bronchia;. in which. 


Cafe it run at the Rate of a Pint ina Minute.” 

“« Yet when Air was blown into the Cavity of the Lungs- 
thro’ the Wind-pipe, none paffed thence,. either into the: 
Pulmonary Artery or Vein.” 

‘‘ ANOTHER time I tried allo, whether the thin Serum of © 


* a Hog’s Blood would pafs from the Pulmonary Arteries thro’ 
the correfponding Veins. of. the Lungs of the fame Hog; 


. ee which. 
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‘© which Lungs were kept warm with Water: the Serum paf- 
‘¢ fed moft freely thro’ into the Bronchia, but not into the Veins.” 
Tuus far Dr. Hales.——Now from thefe. Experiments it 


will follow, that what is taken up by the Air in the Lungs is 


the ferous Part of the Venal Blood, and the watry Part of the 
Chyle, which is in each of them in too great a Quantity, to be 
proper for conftituting Arterial Blood ; but that neither the 


Globular and red Part, which remains elected in the Venal 


Blood, and is fill fit to enter the Compofition of Arterial 
Blood, nor the common elaftick Air we breath, is fuffered to Ee 
thro’ the Coats of the Veffels. 

THE Difcharge, therefore, which is made from the Venal 
Blood and Céyle, is fuch as is plainly ferviceable to the render- 
ing them Arterial Blood. 

As.to the Quantity of this Difcharge, it appears by another 
Experiment ef Dr. Hales’s, (Page 323) to which I refer my 
Reader, “ that the Quantity of Motfture carried off by Refpi- 
‘© ration in twenty-four Hours, amounts to 1,39 Pound ; ” which 
compared with what is, at an Average, fuppofed to be perfpired 
in that time, is—> of the Whole at leaft. 

Tuts Difference, therefore, in the Difcharges made from 
the Venal and Arterial Blood, whilft they undergo the Aétion 
of the minute Veffels of the Body, is likewife worth our con- 
fidering. © 

3dly, ANoTHER Confideration of great Impomtance to our 
prefent Enquiry is, the Supply which the Venal Blood and 
Chyle receive in chétr Paffage thro’ the Lungs. 

From the many Experiments which Dr. Hades contrived 
to difcover the more hidden Properties of the Air, it is very 
evident, that That Fluid is abforbed and taken into the very 
Bribanoe of all the other Bodies, whether folid or fluid, and 
whether they are of the Animal, Vegetable, or even the moft 
folid of the Mineral Tribe : That after it is thus taken into 


them, 
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them, it no longer retains its elaftick Quality, but adheres with 
the ftrongeft Attraction to their component Particles; but that 
notwithftanding this, upon the Application of Fire, or upon the 
Adtion of any diffolving Menftruum, it is always ready to re- 
fume its Elafticity: and is confequently, at one time, as fervice- 
able in preferving the Cohefion of the Parts, as at another 
time it is ative in promoting their Diffolution, by raifing too 
great a Degree of Heat, or producing too violent a Fermenta- 
tion. 

T HE Blood in particular, upon being examined by Chemi- 
cal Experiments, yielded a great Quantity of Air, which before 
lay inactive within it, and which it muft certainly have acqui- 
red within the Body of the Animal from which it was taken, 

THis naturally led him to try experimentally, Whether this 


Air paffes into the Blood with the Aliment only, with which. 


it muft undoubtedly be mixed, or is any where immediately 
taken up from the external Air. 

He foon found very good Proof, that a great Quantity of 
elaftick Air was deftroyed in Breathing ; and tho’ it was no 
eafy thing to determine exactly the Quantity, yet he contrived 
a Way of doing it with tolerable Accuracy. 

Tue Refult of his Experiment was, that in 24 Hours, when 
the Air is frefh, a hundred Grains of mts are abforbed in com« 
mon Refpiration. 

‘* Bur (fays the Doétor) tho’ this be not looked upon as a 
** very exact Eftimate, it muft ftill be allowed, that fome of 
** the Elafticity of the Air, which is infpired, is deftroyed, and 
‘** that chiefly among the Veficles, where it is moftly loaded 
‘* with Vapours; whence, probably, fome of it is conveyed to 
‘“* the Blood, which we fee is by an admirable Contrivance 
‘* there fpread into a vaft Expanfe, commenfurate to a very 


‘* large Surface of Air, from which it is parted by very thin — 


** Partitions; fo very thin, as thereby probably to admit the 
G «« Blood 
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‘* Blood and Air-Particles (which are there continually chang- 
‘ing from an elaftick to a ftrongly-attra@ing State) within the 
‘© Reach of each other’s Attraction ; whereby a continued Suc- 
‘¢ ceffion of frefh Atr may be abforbed by the Blood.” 

Now, if we once allow, that the Air-Particles are taken in- 
to the Mais of Blood, we muft at the fame time fuppofe them 
to be as seady to refume their claftick State, and as adtive in 
producing Warmth and Heat, whenever the Blood is briskly 
agitated in the Veflels of the Body, as they are known to be 
in any other Subftances whatever ; and for the fame Reafon, 
whilft they are undifturbed, to be as ferviceable in encreafing 
the Cohefion of the Parts they are near, whether folid or 
fluid. 

We may therefore reafonably conclude, that the Venal 
_ Blood and Céyle is fupplied, in their Paffage thro’ the Lungs, 

with a Quantity of a@tive Particles from the Air. 

Tue Arterial Blood, on the contrary, does no where, that 
we know of, receive any fuch Supply. | 

TueEse are the obvious and remarkable Differences we find 
upon comparing the Condition of the Blood, whilft it is chang- 
ing from Arterial to Venal, with its Condition whilft it becomes 
Arterial again ; and from thefe Differences, together with the 
different Natures and Makes of the Veffels thro’ which it circu- 
lates, after thefe Changes are begun, it will be eafy to form a 
general Notion how the peculiar Conftitution of the Blood is 
perpetually preferved within the Body, whilft in Health, and 
what Service the Lungs are of towards it. 

In order to this, it muft be confidered in general, that hete- 
rogeneous Fluids will retain their peculiar Degrees of Fluidity 
as long as their component Particles are prevented, either from 
feparating, and afterwards uniting again into different Combi- 
nations, by a proper Degree of Heat and ‘Motion, or from fly- 
ing off, by being enclofed in proper Veffels. 

| AND 
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Awnp on the contrary, that they will foon lofe thefe Degrees 
of Fluidity, when fome of their Particles are fuffered to eyapu- 
rate, or fly off, and the reft are left tc themfelves without teat 
or Motion ; whence it will follow, that the longer this remain- 
ing Fluid is left to itfelf, and the lefs the Heat and Motion is 
to which it is expofed, the more will it degenerate from its for- 
mer Conftitution. 

IF now we take a View of the Arterial Blood, juft as it ar- 
rives at the {mall Veffels of any Part of the Body, and follow 
it in its Courfe thro’ all the Veffels, to its Return to the Heart 
and Lungs again, we fhall find, that at its Entrance into thefe 
minute Veflels (tho’ it is undoubtedly a very heterogeneous 
Fluid, compofed of a Number of Fluids of different Natures, 
yet they are all fo intimately, uniformly, and duly blended to- 
gether, that) every fucceeding Portion of it ts of the fame Na- 
ture with the Portion that goes before it; but that when it ar- 
tives at the Heart, its component Fluids are not fo blended to- 
gether ; different and improper Combinations are beginning ; and 
the Whole ts approaching to that difunited State which it foon 
falls into when taken out of the Body’: and, confequently, that 
unlefs this difadvantageous Alteration in the Conftitution of 
the Blood be corrected at every Circulation, almoft as foon as it 
is begun, it would not be long before it become highly impro- 
per for the Offices of the Circulation. 

_ Tuts will be evident, if we confider, that in its Progrefs 
thro’ thefe minute Veffels, the moft nutritious, and confequent- 
ly the moft attractive Particles, are feparated from it in the Of 
fice of Nutrition; that other Particles fly off from it in infen- 
fible Perfpiration ; that in fome Places larger Difcharges are 
made from it in Secretion; and that the remaining Fluid is fe- 
parated into very numerous and minute Streams, which do not 
unite again till the Blood is brought into one or other of the 
large Veins, which brings it back to the Heart again, » 
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ANp if it be farther confidered, that thefe large Veins are 
vielding, taxe, inactive Veffels, which continually grow wider 
and wider, baa are of a confiderable length, we may conclude, 
that the Arterial Blood, like all other heterogeneous Fluids, 
muft lofe its peculiar Conftitution, both on Account of the moft 
attractive Parts being fuffered to efcape by Perfpiration and Se- 
cretion, or being left behind in Nutrition; and on Account of 
the remaining Part being for a confiderable time, and in a great 
Degree, left to itfelf in large inadtive Veffels, with little or no 
Motion ; by which the different forts of Fluids, which com- 
pofe the refluent Blood, have liberty given them to feparate 
into different and improper Combinations, 

So that the Blood begins to.lofe its Arterial Conftitution in 
the minute Veffels of the Body, and grows more and more de- 
praved the nearer it advances towards the Heart; and when it 
arrives at it, it ts the moft Venal it is capable of neha! in 
that paticebet Circulation. 

LET us now, in the fame manner, take a View of the re-. 
fluent Blood. at: de Btu into the Lungs, and follow it in its: 
Courfe back to the Heart, and:thence thro’ the Arteries to the 
minute Veffels of the Body ; and we fhall find, 

1. THAT it receives at the Heart, juft before it enters the- 
Lungs, a Supply of Chyle. 

2. Tuat this Chy/e is itfelf a very heterogeneous Fluid, 
confifting of fuch Particles as are very evidently defigned by 
Nature for the Nourifhment of the Body, blended and mixed’ 
with a large Quantity of thin, watery Fluid, by the Interven-~ 
tion of the Saliva, Bile, and Pancreatic Juice.. 

3. Tuart this Chyle is not here intimately and*duly mixed* 
with the Blood ; neither does it continually or equally flow in-. 
to it; and confequently, 

4. THe fucceeding Portions of Blood and Chyle, which fol- 


low each other into the Lungs, © are not. of one and the fame 
Conftitution, 5. THAT 
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s. Tuat thefe different Portions of Blood and Chyle are 
each of them feparated into very numerous and very minute 
Streams, by the Veffels which are diftributed upon the Coats of 
the Veficles. / ; 

6. Tuart by the Inofculations of thefe minute Veffels, their 
heterogeneous Contents are pe gael and promifcuonfly. run=, 
ning together. 

7. Tuat whilft they are circulating within thefe minute in» 
ofculating Veffels, they have an Opportunity given them, by 
the Make of the Lungs, and the large Expanfe of Air to which 
they are expofed, not only of parting with fome of the watery 
and*ferous Particles, with which they are loaded; but-of recei- 
ving a Supply likewife of active and’ ftrongly-attra@tive Parti- 
cles from the Air. 

8 Tuat all the Portions of the Blood and Chy/e, which 
entered'the Lungs of fuch different Conftitutions, being there 
feparated into the minuteft-Streams, and continually intermixed: 
with each other; betng eafed of the Load of their watery and 
inactive Parts; and receiving in their ftead’a Supply of more 
attractive Particles of the Air: are, after a very fhort Paflage, 
hurried‘ all together thro’ four {mall Veins in Comparifon to 
the Kene Cave, into the left Szz#s, which conveys them‘to the 
Heart of the more lively Colour and uniform Confiftence, which 
is peculiar to Arterial Blood, and which they wanted before. 

inp, laftly; that after. they Have paffed the Heart, they 
are circulated thro’ Veffels which are ftrong, elaftick, in conti- 
nual Action, and grow narrower and narrower; by which 
Means the due Heat and proper Mixture is kept up and im- 
proved in the Blood, till it arrives again at the fmal! Veffels of 
the Body, for whofe Nourifhment it is purpofely defigned. 

Ir is further to be obferved, that the Syftem of Pulmonary 
Veins, which receive the Blood and CAy/e thus altered, and 
newly blended together, is lefs capacious, ftronger, and more- 

compact,,.. 
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compact, in comparifon to the correfponding Syftem of Pulmo- 
nary Arteries, than any other Syftem of Veins in the Body is, 
in comparifon to theirs; and confequently, tho’ they refemble 
the other Veins in growing wider and wider, yet by their being 
fo ftrong and compact, as well as by their being fo much fhor- 
ter, than the other large Veins of the Body ; the Blood thus 
newly mixed will not have the fame Time or Opportunity al- 
lowed it to feparate again, and return to its former depraved 
and broken Conftitution, in its Paflage thro’ thefe to the Heart, 
that it had: in the others. 

THE Blood therefore begins to return to its Arterial Confti- 
tution in the fmall Veffels of the Lungs ; and this beneficial 
Change ts kept up, and improved, by the Action of the whole 
Set of Arteries in the Body. 

‘Tus do we fee how curious and conftant a Provifion is 
made by Nature to recruit the returning Blood with a frefh Sup- 
ply of thofe nutritious, and aétive Particles it muft neceffarily 
part with in every Circulation, and to reftore that uniform Con- 
ftitution it is fo liable to lofe during its Return thro’ the Veins, 

We fee likewife, that this advantageous Alteration made in 
the Blood, is not owing to any thing in the Make, Aétion, or 
Motion of the minute Blood-Veffels in the Lungs, different 
from thofe in other Parts of the Body; but proceeds, 

1. From the Situation of thefe Blood-Veffels, with regard 
to the Heart, fo as to be always receiving the refluent Blood, 


' together with what Chyle is ready prepared, digefted, and 
| fqueczed into it. 


2, From the Situation, Make, Diftribution, and Motion of 


( the Air-Veffels of the Lungs; by which a contiet Supply .of 


: 


; 


frefh Air is continually admitted into the very inmoft Recefles, 

_ of the Veficular Cavities. 

“* 3. From the peculiar Make of thefe Veficles, the Diftri- 

) bation of the minute Blood-Veflels upon their Cons, and the 
, | Inof- 
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Inofculations among thefe Blood-Veffels; by which a Commn- 


) nication is made between the Air, the Blood, and Chy/e, within 


< the Lungs. 


Anp, laftly, from the different Nature of thefe Fluids thus 


{ bronght together, and the Confequences of their mutual Aéti- 


‘ ons upon each other, both whilft they are within the Lungs, 


_ 


and whilft they are circulating thro’ the Body by the Force of 
the Heart and Arteries. 

AxutTuHo’ the moft material Alterations which are made in 
the Blood may, perhaps, depend upon the mutual Action of 
component Particles of the Air, Blood, and Chy/e, upon each 
other; and we may therefore very reafonably defpair of ever 
being able to form an accurate Idea what thefe Alterations are, 
or how they are made, any farther than what has already been 
obferved in general : yet, as we are certain from Experiment, 
that there is a conftant, and very confiderable, Difcharge made 
from the Lungs ; as we have Reafon likewife to believe, that a 
confiderable Quantity of the elaftick Particles of the Air is ad- 
mitted and taken into the Blood itfelf; and as we find fo ab- 
folute a Neceffity of a conftant Supply of frefh Air, that we 
ean live but a very few Minutes without it; it will certainly be 
worth our while to enquire, with greater Accuracy than we hi- 
therto have done, into the Method in which the deep and in- 
moft Receffes of the Lungs are alternately eafed of that Air, 
which is loaded with Vapours, and fupplied with frefh in its 
ftead. 

For, altho’ the Lungs are alternately dilated and contracted, 
and confequently fome Air is alternately admitted into them, 
and thrown out again; yet as they are never fo compreffed as 
to have all the Air contained within them entirely thrown out, 
and an equal Quantity of frefh Air admitted in its Place: the 
Air which les deepeft within the Lungs, vzz. that in the Ca- 
vities of the Veficles will not be thrown out at all by their al- 

ternate 
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ternate Motion; for upon the Contraction of the Lungs, it will 
be only paihed up higher into the larger Branches of the Bron- 
chia, and upon their Diladon it will fall down again into the 
fame Cavities, and confequently from this alternate Motion of 
the Lungs alone, we can account for no more than a conftant 
Supply of Air fomewhere within the larger Air-Veffels : but for 
the continual Change of Air in the Veficular Cavities, which is 


the only Place where it is of immediate Service, we muft have. 


recourfe to fome other Caufe. 

Tuts other Caufe is the elaftick Quality of the Air, by 
which it is always obferved to expand itfelf, and confequently 
become lighter, as it acquires different Degrees of Heat; and to 
condenfe and grow heavier, as it lofes them again. The Confe- 
quence of which is, that almoft as foon as any Air is admitted 
into the Lungs, it acquires a certain Degree of Heat above what 
it had before; by which it expands, and becomes lighter than 
common Air, and muft, for that Reafon, afcend and go out of 
the Lungs, and give room for the frefh and heavier Air to fyb- 
fide into its Place: and as the Veficles lie the deepeft within 
_ the Lungs; as the Air within them 1s almoft in immediate Con- 
tact with the Blood; and as there ts continually oozing thro’ 


their Coats a watery Vapour, warm as the Blood it is immedi- | 


ately taken from: it will plainly follow, that the Air within 
thefe Cavities is the warmeft and moft dilated of any Air with- 
in the Lungs; and confequently will be continually afcending 
thro’ the cooler and frefher Air, whilft that defcends into its 
place: So that by this Circulation among the different Portions 
of Air within the Lungs, a frefh Supply of it is admitted into 
the Veficular Cavities, and the watery and recrementitious Va- 
pour difcharged from the Blood, are conveyed away with the 
warmer Air which is expired. 
_ IF with this View we again take the Fabrick of the Air-Ve- 
fels of the Lungs into Confideration, and compare the Make 
and 
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and Situation of the Air-Pipe and Bronchia, with the Make and 
Situation of the very minute Veficles, we fhall find the firft of 
thefe particularly contrived to promote an eafy Circulation 
among thefe different Portions of Air. 

Tue Wind-Pipe, the Bronchia, and the larger Branches of 
them, are plainly of a very ftrong cartilaginous Make, which re- 
fifts the Preflure of the Parts about them ; fo that they are al- 
ways (in Expiration as well as Infpiration) nearly of the fame 
Capacity ; and this fort of Make is continued, in a great Meafure, 
thro’ all, even thevery minute Branches of the Bronchia. On 
the contrary, the Veficles are of fo fine a Contexture, that they 
yield to every the f{malleft Preffure, and are fo fituated towards 
the external Parts of the Lungs, that they are more immediately 
preffed upon by the Air in the Cavity of the Breaft, than even 
the {mall Branches of the Bronchia are; and: confequently muft 
have their Cayities very confiderably andathed! during every 
Expiration. 

So that we may in general affirm, that the Capacity of all 
the Veficular Cavities ies together, will be very confiderably 
diminifhed in every Expiration, in proportion to its Magnitude ; 
and the Capacity of all the larger Air Veffels wiilynot, in pro- 
portion to its Magnitude.. 

From this, therefore, it fhould feem, that the Veficular 
Part of the Lungs, andthe very minuteft' Branches of the Bron- | 
chia, are more particularly affected By the alternate Motions of 
the Ribs and Diaphragm-; and’ the: Wind+Pipe and’ Bronchia 
(with regard'to Refpiratton) are of no other Service, than to re4 
eetve both the frefh: and the old Air, and afford’ them. convent 
ent-room to change Places according to their particular Gravities: 

For the warm: Air, when it is, by the Contraction of the 
Breaft, Squeezed out of the Veficular Cavities into the Bronchia, 
_ has there Liberty given it to circulate; and by that time the. 

Breaft. has dilated again, it has afcended thro’ the frefher Air: 
H. which 


which frefher Air, being defcended into its Place, ftands ready 
to fupply the dilating Veficles. 

T Hus may we account, with a tolerable Degree of Probabi- 
lity, as well as Accuracy, for the Manner in which both the 
Difcharge made from the Blood in the Lungs is carried off with 
the warm Air, and the Supply of frefh Air is taken into the 
Veficles in its Place ; and if we confider, that this is continu. 
ally doing, without any the leaft Interruption when we are in 


perfec Health, we may eafily conceive how fo great a Difcharge’ 


may be made, tho’ in the Form of a Fluid too fubtle to be the 
Object of our Sight. 

I wave dwelt the longer on this Subje@, and been more 
particular in explaining this Nicety in the Manner of our Breath- 
ing, becaufe it will greatly affift us in forming a Judgment of 
what feems at prefent the moft probable way of accounting for 
the abfolute Neceflity we are under of haying a conftant Sup- 
ply of frefh Aur. 


In order to fettle this Point, feyeral have tried Experiments, - 


both on themfelves, as long as they could bear them; and on 
Animals, till they expired. They themfelyes found the greateft 
Uneafinefs in breathing the fame Air after two or three Mi- 
nutes; and the Animals all of them died, tho’ fome lived much 
longer than others. 

Tue fame fort of Experiments were tried with burning 


Candles, lighted Brimftone, %c. confined to the fame Air, in a 


large Receiver; and Flame, as well as Life, was found to fubfift 

no longer than frefh Air was admitted to its Support. - 
Hence thofe, who firft made thefe Experiments, imagined 
that there were certain Particles, friendly to Life and Flame, 
equally diftributed in every Portion of Air; and that when thefe 
were exhaufted, either by the Breathing of an Animal, or the 
Flame of any burning Subftance, That Portion of Air became 
entirely ufelefs; and sunlefs another frefh one, with its Recruit 
of 
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of friendly Particles, was admitted, the Anitnal died, and the 
Flame went out. Thefe were afterwards fuppofed to be nitrous 
Particles; and accordingly That Air was efteemed the mof 
healthy which abounded moft with Nitre. 

Burt when Dr. Hales, in his Analyfis of the Air, repeated 
thefe Experiments, with fome little Difference in the Manner of 
making them, he foon found good Reafon to fufpect the Infuf- 


ficiency of this way of accounting, either for the Death of the 


Animals, or the going out of the Flame. 


He added to thefe, feveral new Experiments of his own; and. 
from the Whole, he was rather inclined to belteve They. were. 


ewing to the Lofs of Elafticity in the component. Particles 


of the Air itfelf; which Ke found, by his Experiments, always. 
followed upon admitting either the Smoak: of burning Candles, . 


Brimftone, €c. or the Vapours exhaled along with the Breath 


of living Animals, into the Air confined in a Receiver. Vide- 


the Experiments, and the Reafoning upon them, from Awxp. 102. 


to the End of the Aualy/is. of the Air, in the Vegetable Sta-- 


ticks. 


As there is fome Nicety in this way of accounting for the: 


Death of Animals, which are long confined to breath the fame 


Air; and confequently, for the great Uneafinefs any Perfon feels. 
upon attempting to do the fame for more than a Minute or two; ) 
and as what the Doctor has faid upon this- Subject is difperfed 
about in feveral Parts of his Two Volumes; I hope I fhall be. 
excufed, if I colle& all that can be fatd upon it, and fet it in. 
one View; in order that. it may be the more readily embraced, 


if it be true, or more eafily confuted, if it be falfe.. 


He tells us in his Appendix to the Hema/. p. 323, that he: 


made Ufe of the following Method to try, with the greateft Eafe 


and ‘Accuracy, how long he could breath, to and fro, the jame: 
Air, and to find how much of its Elafticity was in that ‘Time 


deftroyed... 
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‘© T CEMENTED (fays he) faft at a Hole in the Top of an 
‘© Air-Pump Receiver, a Wooden Foffet. I fet this Receiver 
‘* in a wide Veffel, which had two Inches depth of Water in it, 
‘* leaving room at the Bottom for the Water to pafs freely to 
‘‘ and fro. In this Pofition, the Quantity of Air in the Re- 
‘* ceiver was equal to 522 Cubick Inches. Then, ftopping my 
‘* Noftrils, I firft breathed out what Air I could from my 
‘¢ Lungs, and then applied my Mouth to the End of the Fof 
“¢ fet, where I breathed to and fro the 522 Cubick Inches of 
«¢ Air for two Minutes and a half; when growing uneafy, I 
‘* breathed all the Air I could from my Lungs, as at the firft ; 
‘* and at the fame time giving a Signal to a Stander-by to mark 
*« the Height of the Water in the Receiver with a Piece of 
‘«* Chalk, I found upon meafuring, that 18 Cubick Inches, or 
«¢ th Part of the whole Air, was in that Time reduced from 
‘** an elaftick to a fixed State: But fome further Allowance is 
‘© to be made on Account of the Expanfion of the Air in the 
«¢ Receiver, by reafon of the Heat it had received in Refpira- 
es tiOns 

U pon this Experiment we may make the following Obfer- 
vations. 

1. WuivsrT the Air, included within the Receiver, was 
freely taken in, and thrown out of the Lungs, there was conti- 
nually admitted into it what Vapours were exhaled from the 
Veficular Cavities of the Lungs, and thro’ the Coats of all the 
Parts between the Lips and thofe Veficles. 

2. None of the Particles of included Air and Vapour have 
any Means to efcape thro’ the Glafs or Water; nor is it to be 
fuppofed, that in fo fhort a time as two or three Minutes, any 
confiderable Quantity of them could be abforbed and taken in- 
to the Blood ; and, 

3. CONSEQUENTLY, the Receiver, Mouth, Throat, and 
Lungs do, at the End of that Time, contain all the Particles of 
Air 
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Air which they contained at firft, together with the VER 
exhaled into them. 

4. Since the Water rifes in the Receiver, by the Preffure 
of the external Air upon the Surface of the Water in the large 
Veffel, theie Particles muft lie clofer together than they did be- 
fore, without preffing more upon the Water than when they had 
the whole Receiver to poffefs. 

5. CONSEQUENTLY, either every Particle of Air muft 
have loft Part of its Elafticity, or Part of them have loft it all, 
and have entirely changed from an elaftick repelling Condition to 
a ftrongly attracting one 

6. Since the Water (in other Experiments tried in the fame 
manner) is found to rife after the Receiver, and Air, and every 
thing is. cool, and left to itfelf ; it feems reafonable to.conclude, 
that the Vapours exhaling from the Lungs do fo ftrongly attract 
the Particles of the Air, in which they {wim, as to incorporate 
with them, and prevent their flying off, and, becoming elaftick 
again. 

7, FROM what was faid above, Refpiration is beft carried 
on when the Air we breath is perfectly elaftick, and when That 
Portion of it, which is to be taken into the Lungs, is of a 
proper Degree of Coolnefs, in comparifon to the Warmth of 
the Vapours exhaled from the Blood into the Veficular Cavi- 
ties; becaufe the free Circulation of the Air in the Lungs de- 
pends entirely upon thefe Properties of the Air. 

8. In this Experiment, therefore, the oftener the Portion of 
Air, contained in the Receiver, has been breathed to and fro, 
and paffed thro’ the Veficular Cavities of the Lungs, it will not 
only be more and more loaded with Vapours, which we find 
by Experience deftroy its Elafticity, but it will Jikewife come 
nearer and nearer to the fame Degree of Warmth with the Air 
in thofe Cavities; and confequently, will lofe more and more of 


thofe Properties, Coolnefs and Elafticity, upon which the Cir- 
culation 
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culation of the Air within the Lungs depends, and by which 
the Air is perpetually changing in ordinary Refpiration. 

9. Ir is evident, therefore, from this way of Reafoning, that 
there muft be a Time after which the Air in the Veficular Ca«. 
vities can no longer be changed for the Air in the Receiver. 

10, Turs Time appears, from this Experiment, to be about 
three Minutes in human Lungs: for it is reafonable to fuppofe, 
that the Uneafinefs in breathing arifes wholly from the Want 
of this Change of Air in the Lungs; which I am now to: fhew.. 
| Dr. Hales. expreffes himfelf thus, in Exp. 111. Veget. Stat. 
‘* Tt is plain, from the Effects of the Fumes of burning Brim-. 
‘* ftone, lighted Candles, and the Breath of Animals, on the 
‘¢ Elafticity of the Air, that its Elaftictty in the Veficles of the 
‘¢ Tuungs muft be continually decreafing, by reafon of the Va-. 
‘¢ pours it is there loaded with 5 fo that thofe Veficles would, 
‘© in a little time, fubfide, and fall flat, if they were not fre-- 
‘* quently replenifhed with frefh elaftick Air at every Infpira-. 
‘*¢ tion, thro’ which the inferior heated Vapour and Air afcends,. 
‘* and leaves.room, for the frefh Air to defcend. into'the Vefi-. 
et Glas lPey 

‘* But when, inftead of thefe frequent Recruits of frefl: 
*¢ Air, there is infpired an Air furcharged:with acid Fumes and: 
‘¢ Vapours, which not only, by their Acidity, contra the exqui—- 
“* fitely fenfible Veficles, but alfo, by their Grofsnefs, much: re-. 
*¢ tard the free Ingrefs of the Air into the Veficles; many of 
‘¢ which are exceeding fmall, fo as not to be vifible without a 
‘s Microfcope; which Fumes are likewife. continually rebating - 
“« the Elafticity of that-Air: thea the Air in the Veficles will. 
*« lofe its Elafticity very faft, (Vsde Exp. 107, 108.) and, con=. 
‘* fequently, the Veficles will fall flat, notwithftanding the En-.. 
‘s.deavours of the extending Thorax to dilate them as ufual ;., 
‘*. whereby the Motion of the Blood thro’ the. Lungs being - 
‘« ftopped, inftant Death enfyes.” 

8\- WH IC Ry 
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« Wutcn fudden and fatal Effect of thefe noxious Vapours 
** has hitherto been fuppofed to be wholly owing to the Lofs 
«© and Wafte of the Vivyfying Spirit of Air, but may not 

~* unreafonably be alfo attributed to the Lofs of a confidera- 
‘¢ ble Part of the Air’s Elafticity, and the Grofsnefs and Den- 
‘* fity of the Vapours which the Air ts charged with ; for mu- 
“* tually attra@ting Particles, when floating in fo thin a Me- 
‘© dium as the Air, will readily coalefce into groffer Combina- 
** tions: which Effect of thefe Vapours, having not been duly 
** obferved before, it was concluded, that they did not affeé 
*¢ the Air’s Elafticity; and that, confequently, the Lungs muft 
*« needs be as much dilated in Infpiration by this, as by a clear 
A Bag 

«« Bur that the Lungs will not rife and dilate as ufual, when 
** they draw in fuch noxious Air, which decreafes faft in its 
«« Elafticity, I was affured, by the Experiment I made on my 
** felf, in Exp. 107; for when, towards the latter End of the 
« Minute, the fuffocating Quality of the Air in the Bladder 
**« was greateft, it was with much Difficulty that I could dilate 
«© my Lungs a very little.” 

In our prefent Experiment, the Air in the Receiver is loaded 
with no other noxious Vapours than what are exhaled from the 
Lungs in Refpiration ; but after this Air is become fo warm, 
and has loft fo much of its Elafticity, that it can no longer cir= 
culate, and by that Means pafs into the Veficular Cavities, the 
Air, which remains there unchanged for frefher Air, muft be 
continually loaded with more and more of thefe Vapours; which 
we know will deftroy the Elafticity the fafter, the greater the 
Proportion is which they bear to the Air which fuftains them. 

Anp if it be true, as Dr. Hales fufpedts, that mutually at» 
trating Particles, floating in fo thin a Medium as Air, will 
very readily coalefce into groffer, and ftill grofler Combinations : 
js it unreafonable to fuppofe, that at laft thefe Combinations 

will 
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will be too grofs to pafs from the Branches of the Bronchia, in- 
to which they are fqueezed in Expiration, back again into the 
exceedingly minute Veficles ? 

Awnp will not the Air, remaining ftill behind, within the Ve~ 
ficles continue lofing more and more of tts Elafticity ? 

ANp when no more Air can enter to dilate the Veficles,. will 
not the Weight of the external Air, upon the Abdomen, force 
the Diaphragm up into the Cavity of the Thorax? Will not 
this comprefs the Air in that Cavity ? And the Air in the Cavi- 
ty, of courfe, comprefs the Veficular Parts of the Lungs, which 
it immediately furrounds; till at Jaft all the Veficles become fo 
flatted and fqueezed together, as to prevent the Blood from cir- 
culating thro’ the Veffels diftributed upon their Coats? 

Is not the Confequence of this laft State, certatn and imme- 
diate Death ? And when, in this Experiment, the Air had been 
breathed. between two or three Minutes, and the Air within the 
Lungs was continually. approaching nearer and nearer to the 
State defcribed above, Was not the great Uneafinefs felt in con- 
tinuing to breath this Air, the Confequence of the Veficles be- 
ginning to collapfe, and the Blood’s beginning to circulate with 
Difficulty ? At leaft, Is not this the moft reafonable Way of 
accounting for. this. Uneafinefs ? | 
Tr HAS BEEN OB jecTED, I know, that the Water which 
rifes into the Receiver (by compreffing the Air contained. within 
it and the Lungs) keeps it always of the fame Degree of Elafti- 
city with the external Air,; and confequently, that the Lungs. 
are as much preffed. within by this Air, as they would be by the 
frefh external Air; and euie aa that they may as eafily be 
dilated by. one. as the other. 

T o this it may be anfwered, that. perhaps the, inner Surface. 
of the Wind-pipe and Bronchia may be prefied as much. by 
this Air, as the external Surface of the Lungs is by the Air in 
the Cayity ; but if the Air in the Bronchta, loaded fo with Va- 

pours. 
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pours, cannot enter the Veficular Cavities, then the zzterual 
Surfaces of the Veficles are not equally preffed with their ex. 
_ ¢ernal, and confequently, as the Preffure within is continually 

decreafing, whilft that without continues the fame, the external 
Preffure will foon occafion great Uneafinefs, and Sion after Death 
itfelf. 

It HAS BEEN OBJECTED too, that Air lefs elaftick and 
more loaded with Vapours, than that in the Receiver, even at the 
End of the Experiment, is often breathed without occafioning 
fuch Uneafinefs, as the Doctor felt in making this Experiment. 

T o this it may be anfwered, that the Air in the Receiver ts 
no otherwife the Occafion of the Uneafinefs in breathing, than 
as it prevents that Circulation upon which the Change of Air 
in the Veficles depends; and perhaps Air lefs elaftick and more 
loaded with Vapours, if thofe Vapours were cooler, might not 
do fo. 

THE Air in the Receiver is loaded with Vapours of the fame 
fort, and has loft Part of its Elafticity in the fame manner with 
the Air in the Veficles, and the fmall Branches of the Bronchia, 
but not in the fame Degree; and, perhaps, if the Veficles could 
be conftantly fupplied with no frefher Air, than that in the Res 
ceiver, fo as not to have it continue long enough in them to 
grow worfe and denfer,.and more loaded with grofs Combinations, 
Refpiration might go on without any very great Uneafinefs. 
But this the Circumftances of the Experiment will not admit of. 

IT feems reafonable to believe this, from the 114th Experi« 
ment of Dr. Hales, Veget. Stat. 

‘<T rvep, fays the Doctor, a middle-fized Dog alive on the 
‘* Table, and having laid bare his Wind-pipe, I cut it afunder 
‘* juft below the Larynx, and fixed faft to it the fmall End of 
‘* a common Foffet, the other End of the Foffet had a large 

« Bladder tyed to it, which contained 162 Cubick Inches; and 


‘ to the other End. éf the Bladder was byes the great End of 
I ** another 
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« another Foffet, whofe Orifice was covered with a Valve, 
‘« which opened inward, fo as to admit any Air that was blown. 
‘© into the Bladder, but none could return that: Way ; yet, for 
‘© further Security, that Paflage was alfo flopped with a Spig- 
“< got.” 

: As foon as the firft Foffet was tyed’ faft to the Wind-pipe,. 
‘© the Bladder was blown full of Air thro’ the other Foffet. 
«© When the Dog had breathed the Airin the Bladder to and 
‘‘ fro for a Minute or two, he then breathed very faft, and? 
‘s fhewed great Uneafinefs, as being almoft fuffocated.” | 

‘THEN with my Hand I prefled: the Bladder hard, fo as- 
‘¢ to drive the Air into his Lungs with fome Force,, and\there- 
‘* by make his bdomen rife by:the Preflure of the Diaphragm, 
** asin natural Breathings; then taking alternately my Hand 
‘© off the Bladder, the Lungs with the 4odomen fubfided.” 

‘¢ T CONTINUED in this manner to make the Dog breathe. fos. 
‘‘ an Hour:;. during which time-I was obliged to blow freth 
‘«s. Air into the Bladder every five-Minutes, three Parts in four. 
‘s of that Air being either abforbed by the Vapours of the 
‘© Lungs, or efcaping thro’ the Ligatures, upon m y prefling 
‘*‘ hard on the Bladder.” 

‘“ Durine this Hour, the Dog was frequently wear ex- 
‘© piring whenever I preffed the Air but weakly into his Lungs, 
‘sas I found by his Pulfe, which was very plain to be felt in 
‘« the great Crura/ Artery near the Groin; but the languid: 
‘¢ Pulfe was guzckly accelerated fo as to beat faf foon after I 
«« dilated the Lungs much by preffing bard: upon the Bladder, 
“< efpecially. when the Moron of the Lungs was promoted by. 
‘« preffing alternately the bdomen and the Bladder, whereby. 
«¢ both the Contraction and Dilatation of the Lungs was encrea-. 
Ss fed. 

‘“ AnvI could, by this Means, roufe the. languid Pulfe- 

« whenever, I pleafed, not only atthe End of every five Mi- 
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nutes, when more Air was blown into the Bladder from a 
Man’s Lungs, but alfo towards the End of the frve Mi- 
nutes, when the Air was fulleft of Fumes.” 

‘‘ Ar the End of the Hour, I intended to try, whether I 
could, by the fame Means, have kept the Dog alive fome 
time longer, when the Bladder was filled with the Fumes of 
burning Brimftone: But being obliged to cea/e for a little 
time from preffing the Air into his Lungs, while Matters 
were preparing for this additional Experiment, in the mean 
time the Dog died, which might otherwife have lived longer, 
if I had continued to force the Air into his Lungs.” 

‘* Now, tho’ this Experiment was fo frequently difturbed, 
by being obliged to blow more Air into the Bladder twelve 
times during the Hour ; yet fince he was almoft fuffocated i 
lefs than two Minutes by breathing of #im/felf to and fro the 
firft Air in the Bladder, he would ( by Experiment 106, on 
* Candles) have died in le/s than two Minutes, when one 
fourth of the old Air remained in the Bladder, immiediately 
to taint the new admitted Air from a Man’s Lungs ; fo that 
his continuing to live thro’ the whole Hour, muft be owing 
to the forceable Dilatation of the Lungs by comprefjing the 
Bladder, and uot to the Vevifying Spirit of the Air ; for 
without that forceable Dilatation, he had, after the firft five 
or ten Minutes, been certainly dead in lefs than a Minute, 
when his Pulfe was fo very low and weak ; which I did not 
find to be revived barely by blowing three Parts in four of 
the new Air from the Lungs of a Man into the Bladder: 
But it was conftantly toufed and quickened, whenever J en= 
creafed the Dilatations of the Lungs by compreffing the 
Bladder more vigoroufly ; and that whether it was at the 
Beginning, or End of each five Minutes: yet it was more 
-eafily quickened, when the Bladder was at any time newly 
‘ filled, than when it was empty.” 

12 HIENCE 
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HENCE it appears, that altho’ the Air in the Bladder was 
fo much loaded with Vapours, that the Animal muft have ex. 
pired in a Minute after the firft five or ten Minutes, if it had 
been left to itfelf ; yet the meer fqueezing this Air forceably 
into its Lungs, did immediately revive its languid Pulfe, and 
the conftant Repetition of it preferved it from expiring for an 
Hour, which even the Admiffion of the frefh Air, every five 
Minutes, could not have done. Now, the only Effeét of 
{queezing the Air thus forceably into the Lungs, that we know 
of, is dilating their Veficles, and giving room for the Blood to 
circulate freely thro’ them ; and confequently, we may fafely 
conclude, that the languid Pulfe, and the approaching Death 
of the Animal, was owing entirely to the Veficles collapfing 
very faft, for want of elaftick Air within them to keep them 
fufficiently dilated. , 

Awnp by Parity of Reafoning, the great Uneafinef$ which 
the Doétor felt at the End of his Experiment, was owing: en- 
tirely to the Want of Change in the Air within the Veficular . 
Cavities of his Lungs; which we have fhewn muft be the Con- 
fequence of his Experiment. 

THERE remains only one Point to be fettled, before we con- 
clude this Le@ture, and that is in what manner the Particles of 
Air are taken into the Blood : and after what. has:been faid, we 
fhall find no great Difficulty in it. 

For if we confider, that at the Surface of the Body there 
are not only Pores, thro’ which, the perfpirable. Matter paffes 
out, but others alfo, which are ready to imbibe the Moifture- 
which is near them ; and that in all the Cavities of the Body: 
there muft be abforbing Veffels to take up the Vapours, which are- 
continually exhaled into them, in order to prevent.their incréa-. 
fing to fuch a Degree. as to occafion a Difeafe ; we may reafon- 
ably conclude, that there are fimilar abforbing Veffels in the- 
Veficles of the Lungs. | 

Gon-. 
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> ConsEQuENTLY ina healthy State of the Lungs, whilft 
>a perfe& Refpiration is kept up; and whilft there is continually 
- eozing thro’ the Coats of the Veficles a Vapour, which we know 
_ from Experiments attraéts the Particles of Air, incorporates with 
them, deftroys their elaftick Quality, and keeps them in a 

ftrongly attracting State; Part of this Vapour muft be fucked 

in by thefe abforbing Veflels, and carried into the Blood, and 
- circulated all over the Body ; and together with it, the Particles 
» of Air thus abforbed, and taken into it: which could not, in 
» their elaftick State, have found Admittance. 


I SHALL now conclude with the following Queries, which 
E fubmit to a further and more mature Confideration. 

Does not the Blood contain the Particles, which are de- 
figned by Nature for the Nourifhment of the Body, and which 
are to be conyeyed by the Circulation to every Part of it ? 

Does not the Blood in the Arteries abound moft with thefe 
nutritious Particles? And, are not the: different Fluids which: 
compofe it, fo. well blended and mixed together, that: it is every 
where alike, and of a due Confiftency to pafs thro’ the minuteft 
Veffels of the Body ? 

Does not. the Blood begin to lofe this its Arterial Conftitu- 
tion in thefe minute Veffels of the Body, and grow more and: 
more deprayed, the further it advances towards the Heart in the 
large Veins? and when it.arrives at the Heart, is it.not the moft 
broken and difunited that it is capable of being in that. particu-. 
lar Circulation? . 

Is.not this its broken Conftitution at the Heart owing, firft, 
in general, to its moft attractive Particles having efcaped in Pere. 
{piration.and Secretion,, or haying been left. behind in Nutri+ 
tion; and to the remaining Fluid’s having been for a confidera-. 
ble Time, and. ina great Degree, left to itfelf in large inattive 
Veffels, with little or no Motion ;. by. which.the different. Fluids: 

which. 
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“which compofe it have had Liberty given them to feparate into 


diftin& and improper Combinations ? And, fecondly, in parti- 
cular, to the Heart’s being fo fituated as to receive at one and at 
the fame time the réAluent Blood, both from the fuperior Parts 
of the Body, juft after the Chyle is {queezed into it, and from 
the inferior Parts, juft after it has received the Blood from the 
Liver, without either of thefe being duly mixed and blended 
with it; which Blood coming immediately from the Liver, 
may eC be fuppofed to be the moft broken of any of 
the refluent Blood, becaufe it has not only gone thro’ the Of- 
fice of Nutrition in its Arterial State, but even in its Venal 
State has had the Bile fecreted from it, and confequently has 
parted with that Fluid which mixes the beft with the other 
Fluids in the Blood, and unites and keeps them blended toge- 
ther in one uniform Mafs? 

Must not this broken and difunited Blood, if it was to con- 
tinue without any Recruits of attractive and nutritious Particles, 
or without having its component Fluids more intimately blen- | 
ded and mixed together, return to the Heart, after every Cir- 
culation, more and more depraved and difunited ; and at Jaft 
become utterly unfit for the Purpofes of Life ? 

Does not the refluent Blood, therefore, immediately before 
the Heart tranfmits it to the Lungs, receive a Supply of Chyle, 
prepared by Nature for the Nourifhment of the Body, tho’ it 1s 
loaded with a confiderable Quantity of watery and recrementi- 
tious Particles ? | 

Awp whilft this Chyle and refluent Blood are: circulating 
thro’ the Lungs, Are not the different Fluids, which compofe 
them, continually and promifcuoufly mixed and blended toge- 
ther, by the inumberlets Inofculations: amongft their wasaicb. 
Blood Veffels ? 

Anp whilft they are thus mixing together, Is there not 
-ontinually oozing into the Veficular Cavities, a Vapour com- 
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pofed of their moft watery, ferous, and recrementitious Par- 
ticles ? 

Is not this Vapour of fuch a Nature, as to abforb and take in- 
to it the elaftick Particles of the Air, admitted into thofe Vefi- 
cular Cavities ? 

Do not thefe Particles of Air, thus abforbed, lofe their Ela- 
ticity, become ftrongly attra@ive, and adhere clofely to the 
component Particles of this Vapour ? 

{Is not one Part of the Vapour,. with the Particles of Air 

taken into it, fupported in, and carried off, by the warmer Air 
we breath out at the Mouth and Noftrils? 

ANp: is not the other Part-of it, with its fhare of Air Parti- 
cles, taken tnto.the Blood again by the abforbent Veffels in the 
Coats of the Veficles ? 

IF we once allow, that the Paiticles of Air are taken into the 
Mafs of Blood, muft we not at the fame time fuppofe. them .to: 
be as ready to félitthé their elaftick State, and as active in pro- 
ducing Warmth and Heat, whenever the Blood is briskly agita-- 
ted in the Veffels of the Boil, as they: are known to >be in other: 
Subftances, in which they lie abforbed ; and for the fame Rea-. 
fon, whilft they are undifturbed, to te as ferviceable in increa- 
bie the Comefion of the Parts they are near, whether folid or 
fluid ? 

- ARE not the red .Globules, which fwim in the ender Fluid’ 
of healthy Blood; known to retain their Globular Form only 
from their Parts dotting more ftrongly to one. another, than to 
the ferous Part of the Blood ? And, may they not therefore be. 
looked upon as .the moft attraftive and’ powerful Part. of the 
Blood ? 

_ AND fince Water is the-leaft fufceptible of Heat, from Fri- 
» &ion, of any Fluid which enters the Compofition of Blood, can » 
, it be the ferous? Is it not rather the Globular red Part of the 
2 Blood, which ‘firft acquires and chiefly produces Heat by the - 
)_ Force of the Circulation ?. BROM: 
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_ From this, compared with what was faid before, is it too 
chimerical to fuppofe, that the Particles of Air, thus abforbed, 
and taken into the Blood, do, in their Progrefs thro’ the Lungs 
and the larger Arteries of the Body, mix with the Mafs of 
Blood and Chyle; and joining themfelves to the moft attractive 
Part of them, form together, by their mutual Attraétion, the 
Globular red Part of the Blood, which, by the Force of the 
Circulation, and the Friction of the Parts, keeps up that natu- 
ral Warmth which is fo neceflary to the well-being of the whole 
Body ? 

ANp as the Velocity of the Blood is found to be greater in 
the Lungs, than in any other Part of the Body, would not this 
Heat be more remarkably felt in this Part, if the conftant Ac- 
ceffion of cool Air did not continually temper, and keep it 
pretty nearly at a Par with that of the other Parts? 

ARE not the Lungs, therefore, contrived, and fituated as 
they are, that the refluent Blood may, as it paffes thro’ them, 
be gradually recruited with the aétive and nutritious Particles it 
is continually lofing in the Offices of the Circulation, and at the 
fame time relieved from the improper Combinations its compo- 
nent Fluids may have fallen into in its return thro’ the Veins, 
by a conftant Difcharge of the moft watery and ferous Parts of 
them in the Air we breath, and by the remaining Fluids being 
duly and intimately mixed with the frefh Supplies of Chyle and 
ad 
~ Ts not the Ufe of Refpiration, in the Animal Oeconomy, to 
promote the Difcharge of the recrementitious Particles, and to 
fupply the Blood with more active and beneficial ones in their 

Ttead ? 

~~ Ts not the Air we breath the Means of conveying away the 
Vapour exhaled from the Lungs? And, is not that Vapour, in 
its turn, the Means of conveying the Supply of Air into the 
Blood? And, could either of thefe be effected without their 
mutual Action upon each other? ARE 
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Are not the Veficular Cavities of the Lungs the Seat where 
thefe neceflary Works are continually carried on, as the Condi- 
tion of the Body requires? And, are they not moft conveni- 
ently fituated for this Purpofe, out of the immediate Influence 
of the common [Inclemencies of the Weather ? And, laftly, 
are not the regular Returns of Expiration and Infpiration per- 
petually kept up, in order to remove the warmer Air, loaded 
with Vapours, into the larger Branches of the Bronchia, where 
it has room to circulate thro’ the cooler and heavier Air taken in 
at the Wind-pipe; and to receive this frefher Air in its ftead : 
by which the Air in thofe Cavities is never allowed to lofe too 
much of its Elafticity, and the Vapours exhaled from the Lungs 
are prevented from forming themfelves into too grofs Combina- 
tions, and fo overcharging, and at laft ftopping up, the Entrance 
into the Veficular Cavities; the Confequence of which we have 
feen would very foon be fatal ? 

Tuts is all I have to offer on the Ufe of Refpiration, and 
the Office of the Lungs, in the Animal Oeconomy : And, if I 
have any where given too much Way to Conjedture, I hope it 
will be imputed to the Nicety of the Subjeé, and minute Stru-. 
&ure of the Parts, which will not admit of that Vartety of Ex- 
periments, which may be neceffary to a thorough Conviction. 
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Difeafes of the ORGANS of REsPIRATION. 


Sw SYES HEN we are in Health, and Refpiration ts car- 
Cx VEO Ee ried on in the beft and moft perfeét Manner, the 
\ WA MGA Cheft is alternately raifed, and depreffed; the 
A WRN , Abdomen fwells, and SiGe. ; and the Air is 
ey ox y breathed in and out through the Mouth and 
S92 Noftrils with Eafe, Conftancy, and a fort. 
of Blendine > and thefe Motions are performed with the fame 
Freedom in moderate Exercife, as when we are at Reft. 

Now as thefe Motions Hat been fhewn to be the natural 
Confequences of the Make of the Cheft and Abdomen, and of 
the alternate Actions of the Mufcles defcribed above, as well as 
of the Make and Situation of the Lungs themfelves, and the 
Nature of the Air we breath; it will follow, that the regular,. 
conftant, and eafy Performance of them is an Indication of the 
Health and proper Action of all the Parts concerned in Refpi- 
‘ation. 

F or the fame Reafon, when either there is fome wrong For- 
mation of any of thefe Parts, or they have received any acci- 
dental Injury; when their Actions are any ways difturbed, or 
when the Air itfelf is not of a due Coolnefs or Elafticity; the 
Eate, Conftancy, and Regularity, of thefe outward Appearances. 
in Refpiration will be proportionably dilturbed, and differently 
affected, 
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affected, as this or that Part is prevented from performing its 
Share in the Action of Refpiration; and thefe external Appear- 
_ ances fo difturbed, are the Symptoms attending upon the Dif- 

eafes of the Organs of Refpiration, and the neceflary Confe- 
quences of the imperfect Actions of thefe Organs fo difeafed. 

We fhall in this Lecture, therefore, take a Review of al] 
the different Parts deicribed above, and confider them in a dif. 
ferent Light from what we did before, in order to. point out 
what particular Changes in the outward Appearances will follow 
upon any Difeafe in one or more of them. 

Sucu a Review will not only be of Service to us in dedu- 
cing the Seat of any Difeafe from the Symptoms which attend 
upon it, and confequently in directing us to the Method we 
ought moft reafonably to follow in our Attempts to remove it 4 
but it will likewife affift us in our Philofophical Enquiries into 
this Part of the Animal Occonomy. 

F or fince the Symptoms which attend any Difeafe are the 
true and necefflary Confequences of the imperfect Actions of the 
Parts, whilft they are difordered ; they may be derived from the 
particular Diforders to which they are owing, provided we are 
fufficiently acquainted with the true Make of the Parts, and all 
the Requifites to their acting properly : and confequently, fo far 
as we are able, from the Seat and firft Caufe of a Difeafe to de- 
rive the Symptoms which attend it, fo far, and no farther, may 
we depend upon the Goodnefs of our Theory of the Animal 
Oeconomy. 

Every Difeafe, therefore, with its Train of Symptoms, con- 
fidered in this Light, is a fort of Experiment offered us by Na- 
ture herfelf, by which we may fairly try how far our Knowledge 
extends, and whether the Notions we have entertained in our 
Attemptsto explain the Animal Oeconomy are well or ill groun- 
ded, and confequently whether they are to be retained or ree 


jected. 
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Let us now begin this Review ; _and whilft the particular 
Diforders of any one or more of the Parts concerned are under 
_ Confideration, let us fuppofe the others perfectly in Health, and 
_ properly conftructed. hid | 
‘First, we have feen the Neceflity there is for the alternate 
) dilating and contracting of the Cavity of the Breaft; and that it is 
_ performed, partly by the Action of the Intercoftal Mutfcles, 
which alternately raife and deprefs the Ribs, and partly by the 
_ Aétion of the Diaphragm and Abdominal Mufcles, which alter- 

| nately force the Contents of the Abdomen into and out of that 
Cavity. | | : 

W HEN we are in Health, and Refpiration is carried on with- 
out our attending to it, both thefe Sets of Mufcles perform their 
proper Shares in enlarging and contracting the Cavity of the 
Breaft : But however, we can, if we pleafe, hold the Ribs fix- 
ed, and fufficiently enlarge and contraé it, by the A@tions of 
the Abdominal Mufcles and Diaphragm only ; and in the fame 
manner, tho’ not in fo great a Degree, we can lay the Labour | 
upon the Intercoftal Mufcles. 

W wat we can thus perform at our Pleafure, when in Health, 
we experience to be of Service, when either of thefe Sets of 
Mufcles are difeafed and in pain; tho’it is then performed by a 
fort of Inftiné, and without our Will or Attention. | 

+ Tuus it frequently happens, that they, who are fubje& to 
\ Rheumatifins, have their Pains determined to the Intercoftal 
Mufcles, and fixed there, fo as to give acute Pain, and occafion 
a great Difficulty, in Breathing. In this Cafe, the Action of 

Refpiration is remarkably and laborioufly carried on by the Dia- 

phragm and Abdominal Mufcles only. | 

In the fame Manner, when the free Motion of the Dia- 
phragm into and out of the Cavity is prevented by a Difeafe either 
in itfelf, in any of the Contents of the Abdomen, or in the 
Abdominal Mufcles; Nature moft carefully relieves thofe Parts 

Pe from 
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from a Motion, which muft be attended with great Uneafinefs by 
performing the whole Work of enlarging and contraéting the Ca- 
vity by the Motion of the Ribsonly ; for which purpofe fhe calls 
to her Affiftance almoft all the Mufcles, which are affixed to them, 
tho’ many of them are principally defign’d for other Ufes. 

Two Cafes, of this kind, I faw myfelf in St. George’s 
Hofpital; which were fo remarkable, that they feem worth re- 
lating. 


y= Tue Firft was that of a Workman who fell from the Tim- 


‘ bers in the Roof of a Houfe he was building, thro’ the Jice of 


every Floor into the Cellar, and lighting upon his Buttocks, 


| efcaped without breaking or diflocating a fingle Bone. Together 
, with all the Symptoms of being terribly bruifed both within 
/ and without, he had a very remarkable Difficulty in Breathing, 
, which was laborioufly performedsby the Motion of the Ribs on- 


) ly. He had frequent Returns of very violent Fits of Sneezing ; 
and being asked by his Phyfician, whether he could fetch a 


a il 


deep Sigh, and ordered to try; he anfwered, No; he wifhed 
he could ; he wanted tofigh; if he could but figh, he was fure 


| he fhould find Eafe. 


Besipes Bleeding, which gave him little or no immediate 


“. Eafe in Breathing, and proper Care taken of him in other Re« 


| fpe&ts, his Abdomen was ordered to be {wathed up tight. Soon 
) after this was done, he fetched feveral deep Sighs, which gave 
| him great Eafe; and within lefs than four and twenty Hours, 


) the great Difficulty of Breathing was removed, and he foon, re- 


} covered. | 


It feems in this Cafe, as if the Teguments of the Abdomen, 
together with the Abdominal Mufcles, were by the Fall from fo 
great a Height directly upon the Buttocks, ftretched beyond 
their Tone by the Weight of their Contents, and had not Power 


afterwards to promote the Aion of Refpiration by {queezing 


their Contents up againft the Diaphragm. But whenthe Weight 


of 


‘a 
{ 
f 
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Cof their Contents was fupported by the Swathing up of the Bel- 
‘ly, they foon recovered their Adtion, and gave their ufual 
) Affiftance in Sighing and Refpiration. 


’ Jower fmall Ribs on the Right Side, about the Bignefs of a 


5 
x 


z 


Walnut. The Swelling was foft, and plainly contained Matter, 
which, upon fqueezing, receded into the Cavity ; the Right Side 
of the Thorax was remarkably {welled and puffed up, infomuch, 
, that notwithftanding the Child was every where elfe emaciated 
to the laft degree, neither the Ribs themfelves, nor any Motion of 


~ them in Refpiration could be perceived on that Side; but on 
’ the Left Side, they were as vifible as they are in all emaciated 


4 


Subjeéts, and the whole Aétion of Refpiration was performed by 


* the Intercoftal Mufeles of this Side only, excepting fome {mall 


Affiftance they received from the Abdominal Mutcles, which had 
{queezed the Contents of the Abdomen from the Right Side, 


where they muft have preffed too much againft the loaded Part 


of the Diaphragm, to the Left, fo as to bunch out there in 


‘4n unnatural Manner. Upon opening this Tumour there 
came out a very furprifing Quantity of Matter, the difcharge 
of which affected the Child’s Breathing fo much, and occa- 
-fioned fuch an Alteration in the Manner of performing it, 
that the Surgeon was forced feveral Times to flop the Orifice 
with his Finger to give her Time to recover her Breath: 
And it was very curious to obferve, as the Matter was thus 
gradually difcharged, how the Right Side gradually refumed 


its fhare in the Aétion of Refpiration, till after it was all 
. out, both the Right and the Left Side very vifibly con- 


tracted, and dilated together, nearly with equal Degrees of 

Motion. 
~ ‘Tgse Inftances are fufficient to fhew us how induftrioufly 
Nature provides for the Eafe of any Parts that are ditordered, 
by 


Tue other Cafe was that of a Girl about three Years of 
( Age, who had a fall Swelling on the Back, fituated on the 
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by encreafing the Action of thofe that are well; the Knows 
ledge of which may be of great Service tous, as Phyficians. 

For the encreafed Action of the Parts, which are not difor- 
dered, defigned thus by Nature for the Relief of thofe that are, 
does at the fame Time ferye for a Direétion to the Phyfician, 
and points out to him the particular Parts in which the Difor- 
der is feated. 
~ Tuus when we fee either the Breaft, or the Abdomen, la- 
borioufly performing the Aton of Refpiration by it felf, with- 
out the Affiftance of the Other; we may gonclude that the 
other is either difordered itfelf, or prevented from performing 
its Share of the Action by the Diforder of fome other Part, 
which muft neceflarily be put in Motion by it. 

— Anpb when they both of them act equally laborioufly, we 
may conclude that the Seat of the Diforder is in neither of 
them, but lies deep within, and mokt probably in the Lungs 
themfelves. 

IN THE NExT PLACE, let us take a general View of the 
neighbouring Parts, which will upon any Diforder in them more 
particularly interfere with the Action of Refpiration. 

’TueE inner Surfaces of the Ribs, and Intercoftal Mufeles and: 
Diaphragm, and the whole External Surfaces of the Lungs and 
Pericardium, are mo{t exactly covered by the Pleura; which is a 
fmooth ftrong Membrane ftretched over, and lining the whole 
Cavity of the Breaft, and forming by its Duplicatures the Me= 
diaftinum, which divides the Cavity into Two. 

Tu1s Membrane, when it 1s in perfect Health, is pliable in 
every Part of it, that it may conform itfelf to the perpetual 
Motion of all the Parts it covers; but as it is furnifhed plenti- 
fally with Arteries, Veins, and Nerves, it muft be liable, like» 
other Parts of the Body, to Obftructions, Inflammations, Pain,. 
and Suppuration ; and, therefore, whenever it is in any Part of 
at afflicted with any of thefe Diforders, it muft neceffarily very 

remarkably 
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remarkably difturb the Actions of the Parts it is ftretched over ; 
and, according .as the Part affected 1s applied to the Ribs or 
Se hiasrn, the Latter or the Former will be obliged to per- 
form the greater Share in the Action of Refpiration. 

Tue Diaphragm ts lined on the other Side with the Perito- 
neum, as exactly as on this with the Pleura, and immediately be- 


low it lie the Liver and Stomach. 


Any Obftruction, Inflammation, Pain, @c. inthe Peritoneum, | 


will as greatly interfere with the A@ion of the Diaphragm, as 


ie ie Phe, 


) they would if they were feated on the other Side of it in the 
* Pleura itfelf. The fame Diforders in the Liver, or Stomach, or 


Spleen, or indeed in any other of the Contents of the Abdo- 


men, will proportionably affect Refpiration, as they give greater : 


or lefs Uneafinefg and Pain, when they are {queezed up and” 
down by the Diaphragm and Abdominal Mufcles in the A@ion 


_of Refpiration. 


BuT as the ae aatiah Coat of the Liver is continually applied 
to that Part of the Peritoneum which lines the lower Surface of 
the Diaphragm, there frequently happens an actual Adhefion of 
one to the other, which is in reality a Difeafe ; and tho’ it makes 
little or no Alteration in Refpiration when thefe Parts are both 
of:them otherwife in Health, yet in an Inflammation of the Li- 
ver, which we have moft Reafon to believe has its Seat in this 
external Membrane, it greatly affeéts Refpiration, and brings on 
fuch Pain, and fo many of the fame Symptoms which attend a 
Pleurify, that an unskilful or unattentive Practitioner ae pigs 
eafily be deceived. 

Ir is eafy to fee likewife, that the Quantity of Water con- 
tained in the Abdomen in an Afcites muft greatly interfere 
with the A@tion of Refpiration ; and the more fo, the more the 
Quantity of it encreafes. For whilft that Quantity is fmall, the 
only Inconyenience it is of to Refpiration is owing to its Weight, 


| and the Abdominal Mufcles muft therefore a&t with greater Force. 


But 
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But when the quantity of Water is fo great, as to diftend the 
Teguments of the Abdomen to their greateft Extent, and brace 
them tight, the Diaphragm muft of Confequence be as forcibly 
{queezed up into the Cavity of the Thorax, as the Teguments 
of the Adbomen are fqueezed outwards; and neither of them 
will haye the power of moying at all: Whence it will follow, 
that the Mufcles, inferted into the Ribs, muft perform the | 
whole Action of Refpiration by themfelves. 

Tuus have we feen how the neighbouring Parts, when 
they are difordered, may interfere with, and difturb, the Action 
of the Mufcles which enlarge and contraé the Cavity of the 
Breaft ; and the Alterations in the External Appearances in Re~ 
{piration, which are the Confequences of thofe Diforders. 

ANp in general we find that, when the Mufcles, which ratfe 
and deprefs the Ribs, or thofe which fwell and contra& the 
Abdomen, are any ways feparately difordered, or prevented 
from acting freely, Refpiration is laborioufly carried on by the 
other Set. only.. 

T airRDLy, whenthe Lungsthemfelves do.not dilate and con- 
tract with eafe and freedom, the Mufcles which raife and deprefs. 
the Ribs, and thofe which fwell and contra the Abdomen, muft: 
both of them. act laborioufly, and with more force thanthey na— 
turally do. 

In order to fee this clearly, let us fuppofe the Lungs to be: 
-fo rigid, as neither to dilate nor contract, but.with the greateft: 
difficulty.. 

Own this fuppofition, before the Lungs will begin to dilate,. 
and take in Air thro’ the Mouth and Noftrils, the Air in the: 
Cavity myft be dilated, till it becomes as much rarer than the. 
common Air in the Lungs, as is required to give that Air a fufh-. 
cient Superiority of Force to overcome the Refiftance they make 
again{t Dilatation; and in order to expand the Atr in the Ca-. 
yity to this degree, the Cayity of the Thorax muft be pro-. 

L portionably. 
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portionably enlarged. And as this muft be done before the Lungs 
begin to dilate, the Mufcles which raife the Ribs mnft at the fame 
Time fupport and overcome a confiderable Part of the Preffure 
of the Atmofphere, upon the external Surface of the Thorax, as 
the Diaphragm muft that, upon the external Surface of the Ab- 
domen: and confequently, the Cheft muft in this Cafe be more 
dilated, and with greater ftrefs tothe Mufcles, than it naturally is, 


For the fame Reafon, in Expiration, the Air in the Cavity 


muft be compreffed to fuch a Degree above the common Air 
within the Lungs, that 1t may by its Superiority of Force over- 
come the Refiftance they make againft contracting; and confe- 
quently, as remarkable and laborious an Aétion of the Mufcles 
will be required to diminifh the Cavity in Expiration, as was 
required to enlarge it in Infpiration. 

THERE are fome Particularities too, worth mentioning, which 
will attend thefe laborious Actions. 

For in Infpiration, the Cheft being obliged to be remark- 
ably enlarged, and the Air in the Cavity to be contiderably rarer 
than the external Air; it will follow, that the flefhy Portions 
between the Ribs, and about the Collar Bones, being preffed 
much more without than they are within, muft be fqueezed 
and dented inwards; and this will be the more vifible, the more 
dificultly the Lungs dilate, and the more emaciated the Perfon 
is who breaths. | 

W HEN Infpiration once ts made, the Mufcles which dilate 
the Cheft ceafe to ad, and their Antagonifts immediately 
begin. The Inftant the firft of thefe ceafe to a&, the fupe- 
rior preffure of the external Air upon the Surfaces of the Cheft 
and Abdomen has nothing to counteract it ; and confequent- 
ly, the Cavity of the Cheft muft that Inftant be fuddenly con- 
tracted, both on account of the Weight of that external Air, 
and of the Action of the other Set of Mufcles, till the Air a- 
bout the rigid Lungs is condenfed to the fame degree with the 

external 
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external Air. Confequently, between the Inftant at which the 
Cheft is moft dilated for Infpiration, and the Inftant at which 
the Air begins to be expired, there will be a very fhort interval 
of Time, in which the Cavity of the Breaft will be contraét- 
ed with a Jirk, as if it was convulfed, without any Air’s being 
expired; an Action we cannot imitate in Health, without for- 
cing the Air out of the Mouth or Noftrils. 

ir might perhaps be expected, that the flefhy Portions be- 
tween the Ribs, ought to be as much forced outwards by the 
fuperior Force of the internal Air in Expiration, as they are 
dented inwards in Infpiration ; but this cannot happen fufficient- 
ly to be obferved, on account of che Manner in which the Pleura 
is connected to the Ribs: A particular Explanation of which 
may be feen in the Appendix to thefe Ledtures. 

On the fame Account, it feems reafonable to. believe that 
between Expiration and Infpiration, there would on this 
Suppofition be juft fuch a Jirk, as was defcribed before, but in 
a contrary Diredtion. 


~ WHOEVER is curious enough to fatisfy himfelf thoroughly 


of the Truth of what ts here defcribed, may fee moft of thefe 
external Appearances very evidently, particularly thofe firft 
mentiomed, in the Breaft of one in the Fit of a Convulfive Afth- 
ma, accompanied with great Pain and Uneafinefs. I fay, moft 
of thefe Appearances, becaufe I have here fuppofed the Lungs 
equally prevented both from Contra@ing and Dilating ; whereas 
it may happen that a Difeafe which prevents their Dilating, may 
make them Contract more readily, than they would otherwife 
do; and in this Cafe, thofe external Appearances only will occur, 
which depend upon their difficulty of Dilating; © vice verfa. 


_. Is it not reafonable therefore to conclude, that the Nerves are 


in that Afthma fo affected as not to lend their Affiftance in Dila- 
ting the Lungs? and confequently, that there are fome Mufcu-. 
Jar Fibres in the Lungs,. which in a healthy State affift and hu- 

L 2 mour 


EE ee eh ain ye as Oe ang ee ea to iL les Bis 3 po tink =f ee EEA, OM rey y . 


‘46 il oft tbe ‘Difeates of be 


mour the Action of the other Parts, fo as to make them more 
ready to dilate and contraét, than they would be without them ? 

Since thefe are the Symptoms, which neceffarily follow 
upon any great difficulty the Lungs have of Dilating and Con- 
tracting ; they muft always appear in a greater or a lefs Degree, 
whatever diforder occafions that Difficulty, and according as the 
Difficulty is greater or lefs: And confequently, from thefe 
Symptoms we can only conclude that there is fuch a Difficulty 
in a greater or a lefs Degree, but not from what particular Dif- 
order it arifes. For this we muft have recourfe to other Symp- 
toms, which may accompany thefe: but there are fuch a Va- 
riety of them, and their Combinations are fo numerous, that there 
are hardly two Cafes ever met with exadly alike: It would 
therefore be endlefs to endeavour to particularife them all with 
accuracy. It will be fufficient to reduce them to certain Claffes, 
and even this will lead us to a confiderable Length. 

Tue Luncs may be prevented from dilating and contract- 
ing with perfect cafe and freedom, both externally and internal- 
ly. They may be prevented externally, Firft, by adhering to 
the Pleura; and Secondly, by a quantity of extravafated Fluid 
/ taking up a Part of the Cayity, and not allowing them room to 
.. play. a 
First, As to the Adhefion of the Lungs to the Pleura. 
. This is fo common a Cafe, that I believe the Number of thofe, 

who upon Diffection are fina with Adhezfions, greatly ficpafies 
the Number of thofe without them; but then thefe Adhzfions. 
are of {mall extent, except in very difeafed Bodies. 

Wuuitst the Adhefion is thus of a fmall Extent, and the 
Body is in a tolerable degree of Health, the Lungs are able to 
/ play with fufficient Freedom; and Refpiration is but little dif 
turbed by it. But when it has {pread itfelf to a great Extent, 

_and the Lungs and Pleura are inflamed, it not only greatly in- 
terferes 
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(terferes with the Action of eas but encreafes the Di- 


ens itfelf. 

+ In this Cafe, the moft certain Spinco to determine us that 
* there is fuch an Adhzfion, is the Patient’s being able to lie on 
one Side only without Patn, and with asiatie Eafe in Breath- 
ing ; and the Adhzfion is always on the Side, on which the Pa- 
tient lies with Eafe. 

For, firft, when the Patient lies on the oppofite Side, the 
Weight of the whole Lobe that adheres, aéts in a Direétion to 
tear it away from the Pleura; whereas, when he lies on the 
fame Side with the Adhefion, there is no fuch Endeayour to- 
wards Separation. 

Ano, fecondly, when there is an Adhefion, and the Parts 
are inflamed ; the Action of Refpiration fhould, for the Eafe of 
thefe Parts, be carried on by a freer Motion of the Ribs on the 
other Side ; but when the Patient lies on that other Side, his 
Pofture not only prevents that Side from relieving the other, by 
preventing the free Motion of the Ribs he lies on, but even 
obliges the difeafed Side'to perform the greateft Part of the 
Ation of Refpiration: which muft neceffarily rather encreafe 
than alleviate the Pain and Uneafinefs in Breathing. 

SoMETIMES there are Adhzfions on both fides the Breaft, 
which for the fame Reafons give little or no trouble in Refpira- 
tion, before fome other Difeafe of the Lungs or Pleura arifes ; 
and when this Difeafe produces an Inflammation or Impoftuma- 
tion, one Side is generally {peaking more affected, than the 
other ; and confequently, very nearly the fame Symptoms will 
appear, as when the Adhzfion was on one Side only. 

. In Lungs which have been difeafed for a long Time, the 
Adhefion gradually fpreads, and fometimes becomes untverfal. 
This is a Cafe I haye myfelf feen more than once, and requires 
eur Attention. 

For 
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For to allow the Poffibility of an Univerfal Adhefion of 
the external Surfaces of the Lungs, on both Sides the Media= 
ftinum, to the Parts which are immediately next them, amounts 
nearly to the fame Thing as to allow that Refpiration may be 
carried on, and Life fupported, tho’ there be no Air in the Ca- 
vity of the Thorax; and feems to be giving up the Neceffity 
there is for the Exiftence of Air there, and the Ufes: of it; 
which have been fo much infifted upon in thefe Le&ures. 

NotwiTHSsTANDING this, I make no doubt but the Ex- 
periments of Dr. Ha/es’s, mentioned in the Firft of thefe Lec- 
tures, together with the Laft of Dr. Houfton’s, which I thall 
confider in the Appendix; muft convince any impartial Reader; 
that there always is a Quantity of Air contained in the Cavity 
of the Breaft of every one, who breaths freely and eafily, with- 
out being foon out of Breath upon ufing moderate Exercife. 

U pon the Strength of thefe Experiments, therefore, let us 
take it for granted, that there is Air originally in the Cavity, and 
and fee what the Confequences will be of too great or too little 
a Quantity of it, or none at all. 

Ir is difficult to determine, whether the Air is in the Cavity, 
from the very firft neste ce of it, or whether it paffes thro” 
the Lungs upon our firft pear crane to breath; as we may 
fee from an Experiment of Dr. Hades’s it will very eafily do. 
However this be, if there fhould ever be fo little Air inthe 
Cayity, as to be much rarer than the common Air at the end 
of Inipiration, when the Lungs are diftended every where as much 
as they are accuitomed to be; we fee by that Experiment, that 
the Air will force its way thro’ the Lungs, and fupply that de- 
ficiency. But for the fame Reafon, no more Air will ever pafs 
thro’ them, than what is juft fufficient to make the Air in the 
Cavity very nearly of an equal Denfity with the Air in the 
Lungs, when they are as much dilated, as they ufually are in 
Infpiration. 


HENCE 
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HeENcE it appears, that whilft the Lungs are in Health, 
there is no danger of there ever being too {mall a Quantity of 
Air in the Cavity, becaufe the external Air will force itfelf in- 
to it, and fupply the Deficiency almoft as foon as it happens: 
Neither is there a Poffibility of too great a Quantity of it ever 
infinuating itfelf this way into it; becaufe, whenever the Air 
within the Cavity is at the End of a forcible Infpiration, nearly 
of the fame Degree of Denfity with that within the Lungs, 
the difference of Preffure will not be able to force any more Ait 
thro’ them. | 
~ Bur is there not another Source, whence we may derive the 
_Encreafe and Diminution of the Quantity of the Air in the Ca- 
vity ? Is there not always oozing into this, as well as every 
\ other Cavity of the Body, from the exhaling Veffels of all the 
Parts that form it, or are contained in it, a warm fine perfpira- 
_ ble Matter? and is not this Fluid as conftantly imbibed and 
. carried away again by the abforbing Veffels of the fame Parts? 
\ May not this Fluid, like all other Vapours, fometimes generate 
_ Air, and fometimes abforb it? and confequently, fometimes en- 
, creafe, and fometimes diminifh, the quantity of Air in that Cae 
 yity? : 
Me Wir H regard to the Encreafe of Air; if too great a quantit 
of it be generated of a fudden, will not the Confequence be, 
' preventing the Lungs from dilating fufficiently for the Blood 
- to circulate freely thro’ them, without a laborious Dilatation of 
) the Breaft in Infpiration? And muft not this Symptom imme-- 
) diately ceafe upon this Air’s being abforbed and taken up again 
_ by that Fluid? May not this be the Caufe of fome of thofe 
‘ fudden difficulties in Breathing, to which Hyfterical and Hy- 
_ pochondriacal People are liable, who abound with all manner of 
of Flatulencies? This feems to be impoffible for us eyer to de- 
, termine with any certainty. 
, Bur 
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Bur with regard to the Deficiency of Air in the Cavity; it 

is certain in general, that the Confequence of an abfolute Va+ 
cuum there 1s, that every Part contained in the Thorax muft at 
leaft be clofely applied to, and preffed by, the whole Weight of 
the Atmofphere againft the Parts which furround them; and confe- 
quently, the lefs the quantity of Air the more extended will the 
Application be of Part to Part; the more will the Lungs be 
dilated, even in Expiration; and the more will the Diaphragm 
be Spatied up into the Cavity, even in Infpiration. Now a 
clofe Application of one Part to another, is the firft Step towards 
their Adhzring, provided they did not adhere in the firft 
Formation. ‘The Want. therefore of a. due Quantity of Air in 
proportion to the Magnitude of the Cavity, and. the Size of the 
Lungs, muft neceffarily. bring on at firft an Application. of fome 
one Part to another; which in Time, or upon the Lungs. or 
Pleura growing difeafed, will lead the way to an actual Ad- 
hefion: And fince the Lungs when they are much. difeafed, 
are too much ftuffed up to allow a Paffage for the external 
Air to get into the Cavity and fupply the Deficiency ; and. 
fince the remaining Air may be abforbed by the Vapour in 
the Cavity: the Quantity of Air there may on thefe Accounts 
be continually diminifhing, and. confequently the Adhefion: 
continually fpreading,. till at.laft ie becomes univerfal. 

Tuus dowe fee, that the natural Confequence of fuppofing the: 
Air to decreafe gradually, till at laft there remains none at all’ 
in the Cavity, will be firft a partial, and afterwards an univer-. 
fal Application, and. at laft an univerfal Adhefion-of the Sur- 
face of the Lungs to every Part about. them; which no one. I: 
believe ever faw upon opening a Patient of his own, without: 
accounting from it for all the bad Symptoms, which had atten-. 
ded his. Breathing at leaft, if not for his Death itfelf.. 


SINCE. 
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Since then the Abfence of Air muft evidently bring on 
fo xemarkable a Diforder in the Organs of Refpiration, would 
it be unreafonable to:affert that there is always Air in the Cavi- 
ty of thofe who breath with perfeé& eafe, eyen tho’ we had no 
Experiments to confirm us in that opinion; and to allot it this 
Office, amongft others, of keeping the Contents of the Thorax 
from being continually applied together, and fo. preventing the 
firft Caufe of their adhering? But when every Experiment, that. 
has been made, feems to favour this Opinion, we can no lon- 
ger hefitate about it; tho’ we know no other Way of account- 
ing for, the Time a Perfon lives, whofe Lungs adhere univerfal- 
ly, than by obferving that a very fmall Dilatation and Con- 
traction of the Lungs will be fufficient barely to fupport Life.. 

Bur there is a Difeafe of the fame Sort, which when it hap- 
pens at the fame Time, with an univerfal Adhzfion of the Lungs 
to. the Parts about them,, muft. greatly encreafe the Symptoms. 
of. it ;, and this.is an Adhefion of the Pericardium.to the Heart: 
in which cafe the. Motion of the Heart. muft. be interfered with, 
as. well as that of the Lungs.. 

I fhall now lay before you an Inftance of. each: of thefo 
€afes, and. an Account of the Symptoms, which attended 


them. 


Hughes was taken into the Infirmary in Fune.1739. The 


{ pos Complaint he made, was of a moft intolerable Pain, as he. 


expreffed it, in. the Pit of his Stomach, which tarmented him 


~ without. cease: and had done fo fora gnhdetanle Time. He 


was, Feverifh, his. Face. looked flufhed, and he feemed worn down, 


_ with Pain. His Pulfe was quick and low, but regular. He had. 


a little Cough without expectorating any thing. 
T uzs. Pain continued, upon him near a Month, notwith-. 


i ftanding all the Methods we could contrive to give him Eafe,. 
> yielding only for.a Time, when he was fuffered to take large. 
) dofes of Laudanum; and. iciedk at laft to go off of itfelf, ra+ 
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/ ther than by any. RMcatethe ordered him at that particular Time. 
) Soon after this, his Cough encreafed with large Expeétoration, 
he fell into Loofeneffes and cold Sweats, his Strength and Flefh 
( decayed, and he was forced to keep his Bed. In this Way he 
/ lived, {pitting continually a large quantity of Matter, with al- 
‘ ternate returns of colliquative Sweats and Loofenefs, till in Sep- 
tember he died. He had no great Pain, nor any very confi- 
| derable difficulty in breathing, more than others have, who have 
q _ large. Impoftumations inthe Lungs. 
| Upon opening his Body, we found a total Adhefion # the 
| Lungs, to every part about them, on both fides s the Pericar- 
_ dium remarkably larger than is ufisat with a great quantity of 
/ Fluid in it; and the Lobe on the Left Side ulcerated and full 
_-of Matter. 
. 3. M. Coachman, who had almoft from his Infancy been ac- 
“ 4cuftomed to hard Labour, as well as the Drinking of Spirituous 
Liquors to excefs, in the beginning of the Winter, 1734, was 
» feized with a Cough, which he neglected, till it turned Con- 
> fumptive. At the Time that I was applied to for my Advice, 
he was reduced to the very laft Stage of a Confumption, and 
was confined to his Bed with the following Symptoms. He had 
a great Difficulty in Breathing, and Pain in his Sides, fo as not 
‘to be able to lie down in his Bed; a violent Cough, which hard- 
1, ly ever ceafing deprived him of his Reft; Colliquative Sweats, 
cand Loofenefles, which took him alternately; and an Expecto- 
--yation, which refembled Matter, by every trial we could make. 
- His Pulfe was quick and low, but regular; his Nofe was fharp, 
‘his Shoulders vere alatz, and his Eyes had the true istprs! 
é tive fharpneds. . 
\e 4 ‘By Bleeding twice or'thrice, to the quantity of five or fi 
* £ Ounces at a Time ; ; by eafing hie Cough with Pectoral Drinks, 
. with Nitre and gentle Opiates in them; and by palliating his 
» Loofenefs and Sweats as occafion required ; I got him fo much reft 
and 
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* and ftrength, that he was prevailed with to be fet on Horfeback, 
.. when he could not ride without being held on his Horfe. He 


‘ began with riding only once up and down the Street he lived 


» in, but in a very little ‘Time was able to go out by himfelf, and 
» tide an Hour or two. This agreed with him fo well, and: he re- 
» covered fo faft, that he took a Refolution, which he kept to his 


» Death, of confining himfelf ftri@ly to a. Milk-diet, and rid- 


ing out every Day, let the Weather be what it andy 
In about two Months Time after riding on Horfeback, his: 


_ worft Symptoms had almoft left him, and it had oceafion for 


» no other Medicine, than a gentle ope at Night to keep what 


' little Cough he had from breaking his Reft, and the Elixir Vi-- 


trioli: Lond.. 50 or 60 Drops of which he took twice a Day, 


for near three Quarters of a Year, notwithftanding his Milk-. 


» diet. without finding any Inconvenience from it. 
; VIS PLONE RAGE RADY sa COnV CSAS SOI 1G 


Tn this manner he lived all the Summer 173 1735, towards the: 
end of which his Spitting and Sweats entirely left him, and his 


' Body was rather bound than otherwife, fo that he left off his. 


Drops, and took nothing but the Elect. Lenitiy. occalionally. 


\ All the Winter and Summer following he continued well, with-- 


ee soma, 


- eut any other Return of his bad. Scie, but: what: visided! 
\ foon to repeated Bleedings in {mall Quantities at a Time. He 


. now began plainly to recover his Flefh and Strength, and being 
‘able to ride 20.and fometimes: 30: Miles. in the Day, imagined. 
: he was equally able to return to his. Bufinefs. But Driving re-. 
quired too much mufeular Exercife, and he had like to have: 
. fallen off his Box for want of, Breath.. In the fame Manner he 
/ was foon out of Breath. upon walking faft, and was thrown into: 
a Fit of Coughing, whenever he attempted to doit. Other-. 
. wife he had hardly any Cough at all. 

'  Tuaus did he live for near three Years from his firft getting. 
' on Horfeback, ftill- following his Milk-diet and his Riding, till, 
in. the laft half Year, his Fleth began to fall. away again, and 
ve 7 M 2 his. 
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“this Breathing became fo difficult, that he could not bear even ‘the 
 ‘Exercife of Rial. without hele ready to drop off his Horfe. © 
This Symptom encreafed apace upon him, and foon confined 

‘him to his Houfe, where ‘he grew fo bad, that he could not 
truft hintfelf ‘to svat the Length ‘of the Roun! without fome- 

1 DOSY, by ‘him to catch him in cafe he fhould fall. 

Tn this ‘laft State he lived without any colliquative Sweats or 

) Loofenefs, or Expectoration, which generally attend fo great a 

) Decay. Nothing gave him any relief, when he was 1n extremi- 

| ty, but Bleeding in an exceeding {mall Quantity, and this only 

fora few Days. He tried it indeed but twice in this his laft 
Confinement, becaufe tho’ his Pulfe was quick and regular, it 
owas low and thready, and he was exceflivelyweak. He died-at 

‘Taft without Pain, or any great Uneafinefs, except on the flight- 

jeft Motion, wien always brought on a fhort dry Coughing for 

“a few Minutes; which he could hardly bear without finking 

'-down in his Bed. 

Mr. Middleton opened his Body. Upon viewing it before 
it was opened, we both of us obferved, that the Abdomen was 
‘fhrunk inwards, as remarkably, as it is in the moft forcible Ex- 
piration. Upon opening the Thorax, we found the Diaphragm 
remarkably fqueezed up into the Cavity, the Lungs perfeétly 
found and entire, but every where adhering fo ftrongly to the 
Parts about them, that they could not be feparated withont 
tearing. The Lobes on the Right Side adhering every where, 
ftrittly {peaking, to the Pleura, Mediaftinum, and Diaphragm ; 
and on the Left, to the Pleura, Mediaftinum, Pericardtum, and 
‘Diaphragm. But what was moft remarkable, was that the Pe- 
ricardium adhered every where both withinfide and without ; 
withoutfide to the Lungs and Diaphragm; and within to the 
Surface of the Heart, every, where but juft at the Bottom, and 
fo ftrongly, as not to be feparated without tearing. It feemed 
indeed to adhere to it by Pibres. At the Bottom there was a 
; | eelatinous 
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‘gelatinous Subftance, which was in all probability the Remains 
of the Fluid, which is found in the Pericardium, fqueezed into 
a Space no bigger than one’s little Finger along the Tip of the 
Heart. This Subftance from one fide to the other along the 
extream Edge of the Tip of the Heart was of different degrees 
of Confiftency, fo as at one end to be as foft asa common Jelly, 
and at the other quite Membranous ; and in the intermediate 
Space, gradually tending from the Confiftency of a Jelly to that 
of a Membrane, as might be feen by beginning Fibres in the 
fofteft Part of it, which were thicker fet, and more perfedly 
formed, as they niproached the Membranous part; fo that the 
whole Cavity of the Thorax was filled up by iss Contents, with- 
out any fpace left for Air. 

Tris Cafe I have related at large, with the moft material 
“Circumftances, 'becaufe the Appearances upon opening the Tho- 
vax, were as remarkable as his Recovery, and Living for more 
than three Years, after his being reduced to fo low a Condi- 
‘tion; and after fo noble a Part, as the Lungs, was fo much dif- 
ated. 

Dr. Lower mentions a Cafe in his Treatife De Corde, in 
which the Pericardium was found adhering to the Heart, whilft 
the Lungs hung freely in the Cavity. 

“Uxor cujufdam civis Londinenfis, AZtat. 30 Annorum, 
« ofim fatis fana, & alacris, per tres ultimos vite fue annos mefta 
~“ valde, & melancholica, porro et ad motum quemvis anhela, 
““ cum pulfu parvo, & femper intermittente, de dolore infuper 
“cum infigni gtavamine precordia infeftante continue fere 
be querebatur ; quin et crebris lipothymiis, & a levi quovis cor- 
“poris motu fpirituum deliquiis, & extremorum ‘infrigidationt 
“* obnoxia demum evaferat: in quo {tatu a nullis medicamentis 
gh juvata tandem, viribus fenfim attritis, interitt. Cadavere aperto 
‘“ circa vifcera Mvertoris yventris nulla omnino vitia apparebant; 


dum vero alias partes -perfcrutamur, cordis affectionem depre- 
“ hendimus 
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«“ hendimus in quam omnium malorum caufas merito referamus.. 
“ Thorace enim aperte, pulmones fatis fani fuerunt, Cord 
“ tamen toti Pericardium ubique adeo ar¢te accreverat, ut digitis. 
* non nifi zgre ab illo feparari potuerit ;. porro hee membrana 
** non, uti ‘oportuit, tenuis, & pellucida, fed eraffla, opaca, et 
“ velut callofa evaferat: hinc cum nulla intercapedo- pro libero. 
“. cordis motu, et nulla, qua humectaretur, aqua adfuerat, nihil. 
-mirum fi de malis his omnibus continuo quereretur. Preterea 
cum Pericardio Humano Diaphragma. femper accreftat, ubi 
Ahr ipfum. quoque pericardio uniri accidit, fieri non potuit, 
“ quin in omni infptratione Cor etiam fecum eters adeoque: 
“ motum ejus tam diufiftere, & fupprimere Necette habutt :: 
“ unde pulfus ifta intermiffio omni infpirationi perpetud. vice 
“tam conftanter fuccedebat.” 

I have tranfcribed this Cafe from Dr. Lower, becaufe of the- 
Symptom of the intermitting Pulfe, which he makes a neceflary 
Confequence of a total Adhzfion of the Pericardium., to the: 
Heart, and which, notwithftanding, I am. certain was-fo far from. — 
being conftantin 7 JZ. or following every Infpiration, that I do- 
not remember ever once to have perceived it; and therefore it 
cannot be the neceflary Confequence of fuch an. Adhzfion. 

As to the two Cafes I have related ; does it not feem reafon-. 
able to believe that the healthy State of the Pericardium in 
the one, and the difeafed State of it in the other, were: the Oc-- 
cafions of the different Symptoms, which attended their Breath-. 
ing, tho’ in both the Lungs every where adhered ftrongly to: 
the Parts about them? Is there not Air, as well as the watery 
Fluid, within the Pericardium? Muft not this Air be always. 
equally denfe with that in the Cavity, or with the Air in the 

Lungs ?.. And fince the Lungs in a healthy State, expand them-- 
felves immediately into the Room: made for them by the dilating: 
of the Cheft, and immediately contraét when the Cheft contracts ; 
does the Air in the Cayity ever vary much in its degree of 
. | _ Denfity,. 


'S 
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Denfity, in the Adtions of Refpiration? Muft not the Air in 


‘the Pericardium therefore continue at all times nearly of the 


fame degree of Denfity likewife? Will not this Air therefore 


conftantly keep the Pericardium very equally diftended, and al- 


low the Heart the fame Space, and Liberty of Beating at all 
times? But further, if there is no Air in the Pericardium, there 
muft either be Fluid enough in it to diftend it equally every 
where about the Heart, or not. If there 1s, then the Heart muft 
beat with the fame Difficulty, asif the Pericardium adhered, and 
its Subftance were thickened, fo as to take up the fame Space, as 


the Water does: and if there is not Fluid enough to fill it, the 


Part not filled muft by the Preflure of the Air, or the Parts 
about it, be fqueezed clofe, and kept always applied to the 
Heart itfelf; which will bring it to the fame Cafe, as if it ad- 
hered. And confequently, the Pericardium with its Fluid would 
be of little or no fervice towards the Eafe and Freedom with 
which the Heart beats. What I have here faid I only propofe, 
as worthy of further Confideration. 

W as it not the Largenefs of the Pericardium, and the Quan- 
tity of Flutd there, which made Hughes, tho’ his Lungs every 
where adhered, nay tho’ one Lobe was quite impoftumated, 
breath with more eafe even to his Death; and bear ordinary 
Motion fo much better than 7. M. by affording the Heart 
room to dilate and contraét, in proportion, as more, or lefs 
Blood was to be circulated by it in the fame Time ? May 
it not be fuppofed that the Pericardium did not begin to adhzre 
in J. M. till very near the Time of his Death; and that as that 
‘Cohefion fpread, he grew worfe, and lefs able to bear motion; 
till at laft when it became univerfal, he could not move at all, 
without being in danger of the Circulation being entirely ftop- 
ped, from the Heart’s not being able to dilate but to one certain 
degree? and was not this at laft the occafion of his Death? 
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~ Anp from the Whole is it-not. ragtonalite to conclude thatra 
' quantity of Air in the Cavity is neceflary, in order to perform 
| the Action of Refpiration with perfe& eafe and freedom? That 
: | Refpiration may be tolerably carried on, when the Body is 
( otherwife in Health, when there is a partial Adhefion? That 
Refpiration may be fufficiently carried on barely to fupport Life, 
» when the Adhefion is total, but not fo as to undergo any Exer- 
\ cife? That: when the ete es adheres to the Heart, as well 
\ as the Lungs to every Part about them; the very. flighteft, Mo- 
_£ tion imaginable cannot be performed. ane danger of Suffo- 
\ cation? And confequently, that the want of Air in the Cavity, 

\of the Breaft, is one great Impediment. to the Freedom with. 

/ which the Tarings ought to. play : 

“ GECONDLY, it is eafy to fee that any extravafated Fluid’ 
lying in the Cavity of the Breaft, muft by its weight upon the 
Diaphragm, as well as by taking up room there, greatly inten 
fere with the Action of Reganen, 

CoLLECTIONS of Water have been found: fomctimes in 
one fide only of the Cavity, fometimes in both, and fometimes 
within the Duplicatures of the Mediaftinum. In any of thefe 
Places, it prevents a free Refpiration, but moft when it lies on 
both fides. 

In Dropfical People, where the Belly is much diftended, it 
is very hard to determine from any difficulty or interruption in 
Refpiratton, whether there is Water in the Cayity, of the Breaft, 
or no; becaufe the Tenfion of the Abdomen, as was. fhewn 
aWeee muft interfere with Refpiration;. and as Dropfies are moft 
~ frequently brouglit on by a Courfe of hard. Drinking, in which 
Cafe the Lungs are generally diftempered.themfelves, and ad- 
» here to the Piety: it will on this account be ftill more. diffi- 
yeult. “There feems Be nothing to determine it by, with any 
yi RE but the Patient himfelf feeling fomething move in his 


Breaft 


™ 
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Breaft like Water, upon a fudden change of his Pofture in 


Bed. 
I was once prefent at the opening of a Dropfical Man, when 


/ from the Symptoms, which attended his Difeafe, we were all 


i a tet ee ee ae 


fo certain of there being Water in one fide of the Breaft, that 
our defign in opening him was only to fee, whether the Water 
was contained in that fide, on which he could lie with tolerable 
eafe, or on the other, on which he could not bear to lie at all. 
On opening the Thorax, there was not a fingle drop of Water 
to be found; but there was almoft a total Adhefion of the ex- 
ternal Coat of the Lungs on both fides to the Pleura, and an ex- 
tended Inflammation, together with numberlefs fmall Ulcers in 
one Lobe, juft where it adhered to the Pleura. This was 
enough, together with the quantity of Water in the Abdomen, 


» to account for all the Symptoms, which related to his Breath- 
» ing; and fufficient to make us more upon our guard in our fu- 
) ture determinations about an Hydrops Pecforis. 


AN extravafated Fluid of any kind whatever will difturb the 
A@tion of Refpiration by its weight and bulk; but when that 
Fluid is of a Nature to corrode, and contaminate the Parts 
about it, as Matter is when it begins to putrify, it will have 


much more pernicious Effedts. 


We aReE, in the next Place, to point out the different 
Springs, from which the internal Diforders of the Lungs arife, 
which prevent their dilating and contracting with that eafe and 
freedom, with which they play in Health. 

First, the Conftruction and Diftribution of the Pulmonary 
Arstreies and Veins, and the uninterrupted Circulation of the 
whole Mafs of Blood thro’ their minuteft Branches, have been 
{o often mentioned in the Courfe of thefe Letures, that they 
need not be repeated, to convince any one of how fatal a Con- 


fequence any great Obftruction, Inflammation, or Breach of any 
: N of 
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of thefe Veffels, muft neceffarily be even to Life itfelf, or how 
ereatly it muft difturb Refpiration in particular. 

SeconpLy, The Afpera Arterta, Bronchia and Veficles, 
the Coats of the Pulmonary Arteries and Veins, and in fhort 
all the Subftance of the Lungs themfe!ves, is in every part 
fupplied with Nourifhment by Arteries, and the fuperabundant 
Fluid is carried back by Veins, which arife from different Springs, 
terminate in different Channels, and are entirely independent 
of the Pulmonary Arteries and Veins. 

T ue Lungs, therefore, are liable to Obftructions, Inflammation, 
Pain and Impoftumation, with their Train of Symptoms, from 
this Syftem of Veffels, as well as from the former; and the 
Pain, Uneafinefs, and Difficulty thefe Diforders will occafion in 
the alternate Dilatation and Contraction of the Lungs will difturb 
and interefere with the Action of Refpiration. 

From thefe Veffels, there frequently happen Hzmorrhages,. 
efpecially in the Branches diftributed about the Windpipe; which 
as the Blood muft defcend into the Lungs before it can be dif- 
charged, and confequently muft be thrown up by Coughing, 
will have the frightful Appearance of coming from the Pul- 
monary Vein or Artery ; but will neither interfere with Refpi-. 
ration fo much, nor be attended with the fame Danger, as a 
Hemorrhage from a Breach in thofe Veffels.. 

y@ Tue Blood, which is coughed up in this Cafe, is always: 
) obferved to be more florid, than that which proceeds from a: 
- Breach within the Lungs themfelves; and the Reafon feems to 
_ be this, that whilft it trickles down the Windpipe, or Bronchia, 
/ it’s Surface is as much expofed to the Air, as when it is imme=- 


| diately caught in a Porringer from the Arm; which 4 Is not true 
| in the other Cafe. 


THIRDLY, 


ORGANS Of RESPIRATION. 1 
THirRDLY, Tho’ the Blood does in a great Meafure owe 
its nutrimental and beneficial Conftitution, when the Body is in 
Health, to the Aétion of the Lungs; yet as there is nothing 
particular in their Action, different from that of the other Vef- 
fels of the Body; it will follow, that unlefs the Chyle, which 
is to be mixed with the Blood, be brought to the Lungs in pro- 
per Quantities, and endued with proper Qualities; unlef$ the 
Difcharge thro’ the Sides of the Veficles be regularly and duly 
performed ; unlefs a proper Quantity of Air-Particles be abforb- 
ed, to fupply the active Principles fo neceflary to the Warmth 
of the Blood, and the Cohefion of its Parts; nay, unlefs the 
Arteries of the Body keep up and improve the advantageous 
Alteration of the Blood begun in the Lungs: it muft at every 
return of the Circulation arrive at the Lungs; and if the fame 
Circumftances continue, pafs out of them too, lefs and lefs fit 
for the Purpofes of Life. So that by degrees the Blood will 
be fo much impaired and broken, that when it moft wants the 
Affiftance of the Lungs, it will be brought thither when it is 
only fit to choak up and clog the Veficles and Capillary Ar- 
teries, fo as to prevent the little Service it could receive in paf- 
fing once thro’ them. 

Tuus may the Blood itfelf, when itis once become of a 
broken and vitiated Conftitution, be the Occafion of many dif- 
ferent Interruptions of Refpiration,and of many Difeafes in the 
Lungs, as we!l Chronical as Acute, and may at laft put a ftop 
to every Action defigned by Nature, to preferve it of a healthy 
and arterial Conftitution. 

Fourtuty, The Veficles of the Lungs are, tn a healihy 
State, continually difcharging out of their Cavities what recre« 
mentitious Vapours are continually oozing from the Blood into 
them, and receiving in their ftead a frefh fupply of Air. Iftherefore 
either thefe Vapours, or thofe in the Air itfelf, are fuffered to 'odee 
there, thro’ any accidental diforder or difficulty in the camer 

N 2 ° 


ges Of the Difeales of the 


of Refpiration, their more fluid Parts evaporate ; and thofe that 
remain condenfe, coricrete, and perhaps corrode, at beft clog,: 
and render ufelefs, the Lobule compofed of thefe Veficles; and 
it is feldom that thefe ill Effe@s ftop, without in the fame man- 
ner affecting a whole Lobe. 

Tue fame, but more fatal, will the Confequence be of an 
Obftruction, Inflammation, and fucceeding Suppuration tn the 
Capillary Arteries diftributed about the Sides of thefe Velicles ; 
becaufe fuch a Diforder is not only more violent, but more like- 
ly to fpread, and contaminate the neighbouring Lobules, till it 
has deftroy’d the whole Lobe. 

Nature, indeed, has been very careful to avoid the {pread- 
ing of any fuch Diforders, by the many Partitions fhe has made, 
and the many Divifions of the Lungs into feparate Lobules, en- 
compaffing each with its particular Membrane : And whenever 
any Obftrudction is threatned in any Part, the Number of Inof- 
culations among the Arteries in the Lungs is moft wonderfully 

contrived to carry the Blood thro’ other unobftructed Paffages, 
fo as not to encreafe the beginning Malady ; and the inner Sur- 
face of all the Air-Veffels is thick fet with Glands, which diftill 
an oily Fluid to facilitate the Expectoration of any obftructing 
Matter, that can be thrown off, by keeping thofe Veffels moift 
and sti: 
~ Burt notwithftanding all this induftrious Contrivance to pre 
‘ ferve the Lungs; when the Solids of the Body are weak, either 
» thro’ a fehl Gonttitation’ Irregularity, or a long Seib2 of 
‘other Diftempers, the fine Conteéture of the Veficles naturally 
 expofes them to thefe fatal Obftructions. 

FirtHey, Thefe. Glands, thus difperfed about the Air- 
Veffels of the Lungs, when hey are any how difordered, will 
di hie Refpiration, and may bring on yery dangerous Dif- 
eafes 


WHEN 
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© Wauen the Glands fecrete either too great or too fmall a 


se 
: 
ft 


uantity of their Fluid, the Veffels that Fluid was only to 


) keep moift and fmooth, muft either be dry for want of it, or 
> loaded and clogged up by too much; and when thofe Glands 


) pour out an acrid and corroding Fluid, or grow hard and {cirrous, 


. as they frequently do in fcrofulous Habits, it is eafy to fee what 


) irkfome Diforders they will neceffarly produce in the Lungs 


; _themfelves. 


oe Sixt HLY, The Membrane that feparates the Lobules from 
“each other, is the fame Cellular Membrane, that divides all the 
other minute and diftin@ Parts of the Heat from each other. 
This is fo certain a Fat, that the whole Body of the Lungs 
» may be dilated by blowing Air thro’ a fmall Pipe into the Cells 
. of this Membrane, without any of it efcaping into the Veficles, 


. Bronchia, or Windpipe. As the Cellular Membrane in other 


Parts of the Body is known to be the Seat of one fort of Drop-. 


\ fy, and to be then filled with Water ; may we not conclude 
- that this in the Lungs may be in the fame Manner liable to a 


Dropfy? Will not fuch a Condition of this Membrane prevent 
a fufficient Dilatation and Contraction of the Lungs for an eafly 


' and free Refpiration? Will not fuch a Diforder be attended with 
all the Symptoms of an Afthma? Do we not, in confirmation of 
this, fometimes obfcrve an Afthma go intirely off, upon the: 
. Swelling of the Legs? Does not the Afthma return, upon that: 
| Swelling’s difappearing ? Have not each of thefé happened: 


| feveral times to the fame Perfon? Is not the Swelling of the 


' Legs occafioned by a Tranflation of the Water, from one Part 
| of the Cellular Membrane, which is every where about the 


j Body, to another? Have we not known Blifters on the Legs 


» fometimes relieye the Afthma? May not we conclude from thence, 
\ that the Caufe of the Diforder was Water in the Membrane; and 
sho’ the Relief is generally but for a {mall Time, and the 
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“Symptoms return, may not this happen from too great a 
— flow of Watery Fluid to that Membrane, to be drained off that 
/ Way ? However this be, this Membrane is certainly the Seat 
f of Impoftumations in the Lungs, as it is all over the Body. 

~ SeEvENTHLY, The Air it felf has fo great a Share in the 
Action of Refpiration, and is fo neceffary likewife to the Health 
and Vigour of the whole Body, that no remarkable Alteration 
can be made in it, without our being very fenfibly affe@ted by 
it, efpecially when our Lungs have been weakened or difordered 
before. thy: 

Evasticttry is the Principal Quality in the Air itfelf, 
upon which Refpiration depends; for without it, the different de- 
grees of Heat could not produce that Circulation and change of 
Air within the Lungs, by which the perfpirable Fluid is fo con- 
ftantly carried off in Breathing: And for the fame Reafon, the 
Coolnefs of the external Air is likewife neceffary for this pur- 
pofe; becaufe, if that were equally warm with the Air with- 
in the Lungs, that Circulation would immediately ceafe. | 

CONSEQUENTLY, when the Air we are to breath is load- 
ed with Vapours, which render it too warm, or deftroy its Ela- 
fticity, or both; it becomes unfit for Refpiration, and interferes 
with the Action of Breathing. 

As the Air enters into the Compofition of all the Variety of — 
Bodies, that we know; fo in return it receives and fupports, 
and carries along with it all the Exhalations, which can any 
ways fly off from Vegetable, Animal, and Foffil Bodies. Nay, 
thofe particles of Air, which have lain abforbed within the moft 
folid Bodies, and afterwards recover their Elaftic State, and mix 
with other Air again, are not without reafon imagined to carry 
along with them Particles of the Bodies to which they were 
before fo clofely connected. 


In 
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Iw different Seafons of the Year, therefore, the Air muft ne- 
ceffarily receive different degrees of Warmth from the Sun, and 
be filled with Vapours, both of different kinds and in different 


quantities. 
ANp according to the accidental Circumftances of the Situa- 


tion of any particular Place, will the Air about it in the fame 
Manner be more clear and healthy, or more loaded with per- 
nicious and unwho!efome Vapours. 

ANp as different Winds blow from the feveral Corners of 
the Earth, the Air brought by them will partake of the Na- 
ture of the Climates it paffes thro’, and be loaded with Vapours 
accordingly. 

Hence, we may eafily fee what a variety of Diforders in 
breathing may arife from this Spring, in thofe whofe Lungs 
are weak, or have been formerly difordered in different Man- 
ners; and how differently thefe accidental Alterations in the Air 
may affect the Action of Refpiration in different People. 

Bur thisis not all. For as a confiderable Quantity of the 
Particles of the Air is taken in and abforbed by the Blood, 
and circulated with it all over the Body ; the Conftitution of 
the whole Mafs of Blood, and the Health of the whole Body, 
may be affected by the particular Conftitutions of the Air; even 
tho’ it has Coolnefs. and Elafticity enough nat to interfere. 
with the Action of Refpiration. 

Henczs, therefore, may proceed thofe particular Diforders,. 
which are confined to certain Traéts; and thofe, which every 
now and then are found to rage for a certain Time; even az 
mongft thofe whofe Lungs are found and healthy. 

\. HENeE too it may be feen how reafonable Dr. Sydenham’s 
‘Opinion is, that fome Seafons bring with them particular Con- 
\fiicutional Difeafes, to which every one is liable; which 
/ may not indeed always appear attended with the fame Train 
lef Symptoms, but which ought always to be regarded by” 
1 every: 
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sp every Phyfisian i in the Cure of almoft every contemporary Dit- 
eafe: Becaufe, tho’ the Air may not be loaded with Vapours of 
, fo noxious or peftilential a Nature, as immediately to affect 
{ every Conftitution alike; yet it may be fo conftituted as to work 
' flowly upon the Blood, and difpofe it more or lefs, as every one’s 
/ particular Conftitution is ftronger or weaker, fects the fame 
unhealthy State. And according as any one particular Perfon | 
has at that time made an unguarded ufe of the Non- Naturals, 
or as his Conftitution is naturally more liable to one fort of Dif- 
' temper than another, the latent unhealthy Conftitution of the 
. Blood will fhow itfelf in this or that Shape, attended with dif- 
‘ferent Symptoms: which will without doubt yield more eafily if 
jthis be attended to, than if it be overlook’d, and the Diftemper 
be treated in every Seafon exactly in the Ging Manner. 
/ Ir is very certain that the fame Difeafe, or rather the fame 
Train of obvious Symptoms, will not oie of the fame Me- 
' thod of Cure in different Climates; and that.the Phyfician, who 
| attends moft to the Nature of the Climate, and the Diftempers - 
| moft frequent there, will with more eafe get the better of any 
) particular Diforder, than one who is entirely unacquainted with 
it, or, which is the fame Thing, who negleés taking it into 
_ confideration. And why fhould not the fame hold equally true 
, in the prefent Cafe? 
Tis Opinion therefore of the Doétor’s has undoubtedly 
‘a Foundation in Nature: and was as undoubtedly the Refult of 
‘that careful, clofe, and unwearied Application in obferving 
all the ey which Nature takes, not only in throwing off, but 
/ even in producing Difeafes; for which he is ever to be held in 
efteem by all of his Profeffion. 
™ Tuus much for the pernicious Effects of the Air in general, as 
well as with regard to the Adtion of Refpiration in particular. 


EIGHTHLY, 
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E1GHTHLY, Befides thefe forts of Diforders, as the whole 
Subftance of the Lungs, as well as the other Parts fubfervient 
to Refpiration, are fupplied with plenty of Nerves; thefe, as well 
as every other part of the Body, muft be affected by the 
{trange and fometimes fatal Diforders of weak and diftempered 
Nerves. 

As to the Manner, in which the Nerves occafion the A&ion 
of the Mufcles, we are abfolutely in the dark. All we know 


is, that without their Affiftance no part whatever can perform 
» its Office; and that when the Body is in health, and the Spirits 


no way affeéted, the Natural as well as the Voluntary Motions 


. are duly and. properly performed. But whenever the Nerves 


_ are fo difordered, as no longer to obey the Directions of the 
») Will, or perform even the Natural Offices with conftancy and 
| regularity, the Mufcles to which they are directed, muft of con- 
» fequence be put into Adtion trregularly, and produce unna- 
' tural and involuntary Convulfions; which will be more or. 


) 


) lef dangerous, as the Part convulfed is of more or lefs con- 


, fequence in the Animal Oeconomy. 


“" "THESE ARE THE DIFFERENT SPRINGS within the 


Lungs themfelves, whence the many Diforders arife, to which 
that ufeful Organ is liable, and which are all of them in 
different degrees attended with an uneafinefs and difficulty 
in breathing, and a laborious Ation, equally perceptible on 
both fides the Cheft, and in both the Sets of Mufcles, which 
are concerned in enlarging and contracting the Cavity of the 
Breaft. 

BuT in order to diftinguifh thefe Diforders one from ano- 
ther, which can no ways be done from the different Degrees 
only of this their common Symptom; we muft have recourfe 
to a Variety of other Symptoms, fome of which attend on one, 


and fome on others, of them. | 
Q | It 
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Ir will be fufficient juft to mention the two principal Sources, 
“whence thefe Symptoms arife: One of which is the Difference 
in the Difcharges made from the Lungs, when they are in health, 
and when difeafed ; and the Other, the mutual Connexion 
between the State of the Lungs, ait that of the whole Body. 

First, It is eafy to fee that, when the Glands which are dif 
perfed abode the Bronchia, or the Lungs themfelyes, are difeaf- 
ed; when the Lobules are ulcerated, and the Matter broke 
loofe into the Veficular Cavities ; when the Blood-Veffels are 
broke, either in a {mall or a large Branch ; when either fome, 
or all thefe happen together; the Appearance of what is expe- 
ctorated, muft vary: and the Variety muft be ftill encreafed by 
the different Appearances the fame Subftance will put on, accor- 
ding as it lies a longer, or a fhorter Time before it is expettora- 
. ted. Ihave yet met with no Author, who has fo carefully and 
amply defcribed the different Biishiisees by Expeétoration tn the 
Chronical Difeafes of the Lungs, as Dr. Bennet has in his Thea- 
trum Tabidorum. 'To him therefore I muft refer thofe who are 
curious; my Time not allowing me to be particular in their Dif- 
Fehrs at prefent. 

SECONDLY, When we reflect on the Ufe of Refpiration in the 
Animal Oeconomy, as delivered in the laft Le€ture, we cannot but ~ 
fee how ftri& a Connexion there muft neceffarily be between 
the State of the Lungs, and that of the whole Body; fo that 
one of them cannot be difordered to any great degree, without 
the other’s being fenfibly affe&ted. 

I fhall inftance only in two Particulars. 

First, As the whole Mafs of Blood muft pafs thro’ the 
Lungs, at every Return of the Circulation; every Fever muft in- 
terfere with the Offices of the Lungs : becaufe in every Fever the 
Fluids are not only vitiated; but, vitiated as they are, they are 
hurried with a greater Velocity than ordinary thro’ their minu- 
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teft Veffels. And reciprocally, any Diforder of the Lungs, which 
prevents the due and ufual Dilating and Contracting of the 
Veficles, upon which a free Circulation of the Blood thro’ 
them neceffarily depends, muft vary *the Velocity, with 
which the Blood moves in health; and as the other Offices of 
the Lungs depend likewife upon the fame free and alternate 
Motions of their veficular Part, the Conftitution, as well as 
the Velocity of the Blood, muft be varied likewife; and con- 
fequently, the Feel of the Pulfe, as wellas the Complexion of the 
Blood, muft be varied by tt. 

Ssconvuiy, The Health of the whole Body does ina great 
Meafure depend upon the Difcharges being duly and regularly 
made in proportion to what 1s taken in. 

- Tuese are made by Stool, by Urine, by Perfpiration at the 
Skin, and by Refpiration at the Lungs. And whilft the Body 
is in health, they are made in certain proportions by every 
one of thefe Ways: But when any of them are accidentally 
ftopped, Nature relieves herfelf, by encreafing the Difcharge 
at one, or two, or all the others. 
¥ NotTHING will make this more evident, than the Cafe of a 
) young Man, into whofe Bladder no Water paffed for twenty 
’ Days: during which time, he had frequent Sweats, ftrongly 
. impregnated with Urine; he had the Smell and Taft of Urine in 
» his Mouth and Noftrils, which muft certainly have arifen from 
the Vapours taken up, by the Air in the Lungs, in Refpiration; 
. and befides this, he had regularly every Day two, and fometimes 
three, watery Stools of near a Pint a-piece, which had ail the 
Appearance of fheer Urine. The Feces Alvini came away 
every Morning pretty folid; and the Urinous Stools in the Day 
time, moft commonly without any mixture of the Ordure, He 
’ is now alive, and makes his Water regularly, but ts fubjeét to 
; Relapfes upon taking Cold. Towards the End of the twenty 
~ Days, he was feized with Epileptic Fits, which he has not quite 
~~ O 2 got 
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< got rid of, but they are much milder than they were. In fuch 


«” Suppreffions of Urine, the Smell of it in the Noftrils about the 


. 7th, 9th, or 11th Day, is mentioned by Authors, as a fatal 
» Symptom; and theie is fcarce an Inftance given of any one, 
- who furvived the thirteenth Day: But, as there 1s no one that I 
© have met with, who takes any notice of Urinous Stools, I am 
i apt to believe this young Man was faved by Nature’s being able 
, to throw off the Load into the Bowels, which had not happen- 
ed in the Cafes referr’d to by thofe Authors. | 

In the fame Manner, when Perfpiration is obftruéted at the 
Skin, more efpecially in a coftive Habit of Body, that Office 
is more remarkably carried on by the Lungs: and when this En- 
deavour of Nature to throw off the perfpirable Matter of the 
Lungs is obftructed, either by their being weak, or difeafed, or 
overloaded with Vapours; there arifes a Cough, a ftronger Effort 
to remove thefe Obftructions, and the Urine is loaded with a 
remarkable Sediment; which are the moft common Symptoms of 
what we call a Cold: which generally goes off, either with a | 
free and large Expeétoration, or a Return of Perfpiration at the 
Skin in kindly Sweats, or a gentle Loofenefs. [All which are 
agreeable to what is here laid down. 

ANp when the Lungs are fo difeafed, as not to be able to 
fuffer fo confiderable a Difcharge to be made there, as is requi- 
red; that Office 1s performed for them in the Bowels, and at the 
aM And as in Confumptive People, the Lungs duesautie in 
this State for a long Time; the Pores of the Skin, and the ex- 
haling Veffels in the ON Bayt are by conftant ufe and the habi. 
tual Flow of the Fluids to refs ftretched, and enlarged beyond 
their healthy Sizes; and the Fluids likewife, for want of the Af 
fiftance of healthy Lungs, and a ftrong Circulation, are more at- 
tenuated, lefs equally mixed and blended together, and more 
apt to run off in large Quantities at thefe Places, than they are 
in a healthy State. 


HENCE 


ORGANS of RESPIRATION.  Ior 


HENCE it arifes, that the encreafed Perfpiration of thefe 
Parts, which at firft relieves the whole Habit of the Body, muft 
at lait weaken, and bring it to decay; by terminating in collt- 
quative Looteneffes and Sweats: And hence it 1s, that in thefe 
Difeafes, when one of thefe Difcharges is ftopped by the force. 
of Medicine, the other breaks out foon after in a more violent 
Manner. 

Tuese therefore are the principal Ways, in which the 
Lungs and the reft of the Body are mutually affected, fo as in 
a good Conftitution to affift each other in removing any acciden-. 
tal Diforder; but in a vitiated one, to jotn their Forces in haft- 
ening the Decay of the Whole. . 

CONSEQUENTLY, the different Feels and Velocities of the 
Pulfe; the different Confiftency and Complexion of the Blood; ~ 
the different Quantities of the Difcharges by Stool, by Urine, and 
by the Skin; the different Appearances of the Difcharge by Ex- 
pectoration ; together with the different external Appearances in the 
Action of Refpiration, defcribed above; muftall of them be taken 
into confideration, when we undertake either the Cure, or the 
Theory, of the principal Difeafes of the Organs of Refpira-. 
tion. 

For though, at the Beginning of this Lecture, we fup- 
pofed, for the fake of Method, and clearnefs of Conception, 
the Lungs, and the reft of the Body, every way elfe in 
perfect Health, except in the particular Diforders, which came 
by turns under Confideration; it muft by this time be very evi- 
dent, that this can hardly happen fo in faét. The clofe Con- 
nexion among the minute Parts, which compofe the Lungs, 
and the mutual Connexion between their Health, and that of 
the whole Body, make it next to impoflible for any confide- 
rable Diforder to befall any part of the Lungs, without the, 
Whole, or indeed without the reft of the Body, being more 


or lefs affected. 
HeENcs 


HENCE it is plain, that there are none of thefe Difeafes, fo 
confiderable as to be marked out and diftinguifhed by Authors 
under particular Names, that are not of a complicated Nature; 
or donot owe their Rife to the Diforders of feveral Parts of the 
Lungs; and befides, are not attended with fome Diforders of 
the whole Body. 

ANp as we have feen that the Diforders of the Organs of 
Refpiration affeét the Velocity and Conftitution of the Blood, 
and difturb the Equality of the Difcharges, which muft necef- 
farily be made to keep the whole Body in a healthy State; 
and on the other Hand, that Fevers of almoft all kinds muft 
interfere with, and difturb, the Offices of the Lungs, and their 
regular Dilatationsand Contractions: it is hardly to be conceiv- 
ed that any fuch confiderable Diforder, as we are now talking 
of, fhould happen, without either producing, or being produced 
by, a Fever of fome fort or other. 

_ For this Reafon, the Difeafes of the Organs of Refpiration 
are divided by Authors into Acute and Chronical, according as 
there is, or is not, an Acute Fever joined with them. 

AwNp as the Violence of a Fever muft not only encreafe the 
Danger naturally attending on any Difeafes of thefe Parts, on 
account of their Make, Situation, Ufe, and conftant Motion; 
~ but muft likewife hurry on the moft fatal Symptoms in a very 
fhort Time; their acute Difeafes feem more particularly to re- 
quire our matureft Confideration: that we may not at fo criti- 
‘eal a Junéture either order any thing that is improper, thro’ 
~ the Hurry and Impatience, or negle&t any thing that is ne- 
ceflary, thro’ the Fear or Prejudice of the Patient, or his Friends 
about him. 

To thefe therefore I fhall confine myfelf in the remaining 
part of this Ledture. 

Ir may perhaps be expeéted, after fo long a Detail of the 

Make of the Lungs, and their Ufes in the Animal Oceconomy ; 
and 
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and fo nice an Enumeration of the many Sorts of Diforders to 
which they are liable; that fome Rules might be eftablithed, 
upon which to build the Methods of Cure, fo very plain and 
certain, that when they were once made RAs every body 
might equally make ufe of them with fuccefs. But whoever will 
confider what has been infifted on in the laft two or three Pages, 
will eafily fee that the Fever is the firft and moft material Ob- 
ject of our Care in thefe acute Difeafes, as it is that which fo 


immediately endangers the Life of the Patient; and confequent- 


ly, that unlefs fome plain and certain Rule were known for the 
Cure of all the Variety of Fevers, none fuch can be expected 
from the Theory of Refpiration only, tho’ it were fuppofed to 
be never fo perfect. 

Let us however fee how far our Theory may be of fervice 
to us, by fuppofing a Perfon otherwife in Health, and of a 
good Conftitution, to be feized with a violent Inflammation on 
the external Surface of the Lungs, and that this Inflammation was: 
left quite to itfelf. Let us likewife fuppofe, if poffible, the 
reft of the Body no otherwife affected, than it would have 
been if the Inflammation had happened on the Surface of any of 
the Limbs. 

Tuts Inflammation would, like all others, either diffipate of 


_ itfelf, and then the Perfon would recover; or end in Suppura— 


oe 


tion. In this Cafe, the Matter thus made and colle&ed would 


» in time break wes either into the Air-Veffels of the Lungs, or 
» into the Cayity of the Thorax, or externally thro’ the Intercoftal 


- Mofcles and Skin, if there was an Adhefion of the Lungs, 


where they are inflamed, to that Part of the Pleura which lines 


__ the Ribs. 


In either of thefe Ways, before the Matter can be difcharg-. 


\ed, it grows putrid, corrodes, and contaminates the Parts about. 


it; and the Perfon afterwards lingers out a miferable Life, either 
by continually Coughing and Spitting away his Lungs piece by. 
piece,. 
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“piece, in the firft Cafe; or by artificial Drains in the others, 
which may be made by the Surgeon, till at laft fome confider- 
» able Blood-Veflel is worn thro’, and burfts, and the Effufion of 
- Blood fuffocates him. | 
' Tueses are fome of the fatal Confequences we may eafily 
forefee from our Theory. And from hence we muft conclude that 
we are to ufe our beft Endeavours to prevent the Inflammation 
from ending in Suppuration; and that, upon the prefent Suppofi- 
tion, this Inflammation is to be treated, as nearly as we can, in the 
tame Manner as any accidental one on the Arms or Legs. 
y- As Bleeding is found to be of the greateft Service in fuch 
/ external Inflammations, itis very plainly pointed ont to usin this; 
' and as the Diftance of the Part affected from any large Vein 
that can be opened, is fo great, there is a Neceflity of taking 
away a great deal of Blood before the whole Mafs can be fuf- 
ficiently diminifhed, for it to receive any Relief. 
AwNp as all topical Applications are denied us, we have only © 
- cooling and foft Emulfions to affift our Defign, and fupply the 
Place of the Blood thus taken away; and if there happen a 
teafing Cough, attended with a {mall Expedtoration ftreaked with — 
. Blood, we may give gentle Opiates to quiet, and Linétufes to 
’ facilitate the Expedtoration. 
“ 'Tnis is in general the Method, which Reafoning onthe Make 
‘and Situation of the Parts dictates to us, and which Experience 
has confirmed to be the propereft, on our prefent fuppofition 
that the Difeafe is only an Inflammation on fome of the principal 
Parts among the Organs of Refpiration; and that what Fever 
there is arifes only from that Inflammation; and that the Conftitu- 
tion is otherwife perfectly good. 
_.. Bur as we know from Experience that, in Fevers, there fre~ 
quently happens an Inflammation, or Baflamanncary Eruption, 
upon fome Part or other, which it is of the worft Confequence 
to repell and Lhe in, and which often fuppurates; fuch an 
: _Inflammation 
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Triflammation may fall upon the Organs of Refpiration ; in which 
cafe, the greateft Danger is threatened, either from our per- 
mitting it to impoftumate, or attempting to prevent it by fuch 
frequent Repetitions of Bleeding, as we fee are neceffary to that 
End from the Situation of thofe Parts. In the firft Cafe, the 
certain Gonfequence is a naufeous Chronical Difeafe, which gene- 
rally-ends in the Death of the Patient ; and in the Latter, a 
great Rifque is run in difturbing and interrupting the natural 
Courfe of a bad Fever. Inthis Dilemma, we are to ufe our ut- 
moft Endeavours, and applyall our T hopaties to manage ina Way 
betweenthe Two; fo as to prevent the Suppuration, without in- 
terfering more than is neceflary with that Courfe the Fever 
would naturally have taken without this Impediment. 


+ WuHeneveEr therefore a Phyfician finds a Patient Jabouriny 


' under the Heat, Thirft, and Reftleffnefs of a Fever, and at the 
fame Time violently afflicted with a Pain in his Side, Cough, 


. Difficulty in Breathing, or any other of the Symptoms, which 
 fhow the Organs of Refpiration are difordered ; he is diligently 
, to enquire into the Rife and Progrefs of the whole Difeafe, and 
_ carefully to examine into every Complaint, in order to form a 


' Judgment, whether the Diforders in his Breathing are owing to 


nr gt” ar 


the Fever, or the Fever to them. 
~ Tr it appear evidently, that they arife from the Fever; his 


next Enguiry ought to be into the Nature and Genius of the 
Fever itfelf, independent of the Complaints in Breathing: be- 


, caufe tho’ the Violence of the Pain, and the great Difficulty 


of Breathing, muft be regarded, and alleviated, yet the Cure of 
the Patient muft in the End depend vwpon the Cure of the 


Fever. 


AND as itis known by Experience, that there is a great Va- 


riety in Fevers ; that fome will not abate, but rather grow 
, xorfe,on bleeding, whilft others will hardly yield to any Me- 


thod wile frequent Repetitions of it; that fome will be 
; greatly. 
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ereatly encreafed by a warm Regimen, which readily: yield to: 
a cooling one, whilft others are fo low, as to require the con-. 
fiant Ufe of the warmeft Cordials; that fome will not bear even: 
the gentleft opening Phyfick, without a very dangerous Loofe-. 
nefs following upon it, whilft others vifibly encreafe, unlefs the 
Body be kept open by the daily Ute of Glyfters, or {mall Dofes. 
of Rhubarb; that fome will give way at: once, as it were. to a 
Charm, on the Application Bf Blifters, whilft others receive no* 


' Benche at all, but are rather i caeeitial by the Pain and Bétigue 
they occafion; &c. As, I fay, there is fo great a Variety in 
» the Nature of Fevers, and the Methods of Treatment they 
( will fubmit to; and as thefe acute Difeafes of the Organs of 
, Refpiration often accompany and depend upon each of thefe 
, kinds of Fevers ; it is impoffible for any one general Rule to- 
' be Jaid down for the Management of them: But the whole 
- muft depend upon the Judgment of the Phyfician, formed at: 


the Time from the Circumftanees of every particular Patient. 
I suaut, therefore, in the next Place, endeavour to point: 


.out the Ways we have of judging in particular Cafes, which. 
cof the different Methods. of treating thefe Diforders is to be 
‘made ufe of, preferibly tothe others ; whether it be more ad-. 
' vifeable to proceed by repeated BlecatriBe: by the cool Method, . 
«by the hot one, or by the Application of Blifters. 


Tuis Tam fenfible is a very difficult Task ; and perhaps. 


( may not poflibly be done with fufficient- Accuracy, for us ever 
to frame any certain Rule, by which we may judge at once 


of the Nature of the Fever, and the particular Method we- 


are to purfue: but I make no Doubt that there may be fome- 


_ Signs pointed out, by which we may at leaft be dire&ted, when. 
_ to defift from too obftinate’a Purfuit of any of them. 

~ For tho’ it be confeffed to be difficult for us to determine 
of what fort the Fever is, which attends a Pleurify, (for example). 


‘fo foon as the Violence of the Pain, and the Danger of the 


4. Difeafe, 
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(Difeafe, requires us to do fomething; yet if we know that dif- 
i ferent Fevers make it neceflary for us to purfue different 
Methods, we may be as certain that they will not all be 
equally relieved by the firft or fecond Steps in the fame Me- 
thod; viz. they will not all be equally relieved by Bleed- 
ing : And confequently, if Bleeding once, or a fecond Time, 
affords little or no Relief; but, on the contrary, if the Pulfe 
\ falls, and the Strength and Spirits flag, whilft the Pains in the 
; | Side and Difficulty of Breathing continue as violent as ever, 
: or nearly fo; we .may be very a the Fever will not ad- 
» mit of this Method, and an obftinate Piha of Bleeding 
_ muft be dangerous. This therefore will be a true and proper 
- Mark for us to know, when to defift. 
L. 1 wave inftanced particularly in Biceding, becanfe it is 

“univerfally allowed to be the very firft Step that ought to be 

\ taken towards the Cure; a Step, which the Violence of the Pain, 
and Difficulty of Breathing, abfolutely require, in order to pre- 

, -yent their encreafing the Bote: to a more dangerous Degree: 

_ and becaufe the Operation itfelf affords us an Opportunity of exa- 
mining into the Alterations which the Blood has tndergone in 

\ the Fever; and this, together with the Feel of the Pulfe, and 

\ the Strength and Spirits of the Patient before and after Bleed- 
ing, will greatly affift us in determining whether we are to 
' proceed in the Hot or the Cold Method. 

mi Ir the Patient be of a full Habit of Body, with ftrong Vef 
Sui and the Pulfe high, and the Spirits good, both before and 
after BI ileeding, and the Blood of a florid fcarlet Colour, with 

little or no Serum; or very fizy : Bleeding is evidently to ‘is re- 
_ peated, even to the fourth Time, if the Symptoms require it; 
and the cool emollient Method to be purfued: And towards 
< the decline of the Inflammation, if the Continuance of the Pain 
3 demands tt, Blifters may be applied, and emi, anfwer their 
): “pain 
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& Bor if the Patient ts of a weak and low Habit of Body; 
if his Strength and Spirits flag, and his Pulfe finks on Bleeding:s. 
and, together with thefe Symptoms, the Pain and Difficulty of 
ere continue; we have very good reafon to believe the 
| Lofs of more Blood may be wikchided! with very dangerous Con- 
) fequences, fuch as Attacks upon the Brain, Syncopes, €c. and 
\_we ought to defift, as was faid before. Ms 
/ Iw thefe Cafes the Blood 1s generally of one, or other of 
) thefe very different kinds. : Iris either very y fing or has atl 
) its Parts broken, diffolved, and blended together; and what 
little (isda vention there is, breaks upon the flighteft Touch, 
‘and mixes with the reft. 
*, IN the firft Cafe, a free Ufe of the Volatile Salt, or Spirit 
) of Hartfhorn, the Volatile Salt of Amber, or fuch like, repeat- 
ed every fix, four or three, Hours, as Occafion requires, toge- 
ther with warm Medicines, are of the greateft Service, and fome- 
| times give almoft immediate Relief. Blifters. too may in this 
‘| Cafe be applied at the very firft finking of the Pulfe and. Spi- 
\ tits, as they anfwer the fame Intention with the other vola- 
tile Salts. It feems to be-from. Cafes of this kind that Goats: 
- Blood, and. Horfe Dung, merely as containing volatile Salts, 
sor Spirit, have gain’d their Reputation for the Cure of Pleu- 
rifies, 
Day In the other Cafe, neither Blifters, nor the volatile Salts, feem 
(to afford: fo much Relief to the Patient, as large Quantities of 
Acids; fiuch as diftill’d Vinegar: together withthe warm cordial 
Medicines, as Mithridate, Confed, Raleigh, ge. At the fame 
Time, a Whey made with the Aqua Theriacalis is a very fuit- 
' able and beneficial Drin k for conftant Ufe. 
‘\~ Tuese I only offer as Hints, that may be ferviceable in 
| guiding us to the right Method Of Cure; by which I. mean, 
the Method; moft agrecable to the Nature e the: Fever which 
accompanies the Diforders in Breathing, in thefe acute Difeafes.: 
r but 
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( but not with a Defign that either of thefe Methods fhould be 
{ obftinately followed, when either the Pain or the Fever does 
/ not yield tous. On the contrary, they fhould. be conftantly: 
' vary’d, as the Symptoms may require., 

~~ Bur that I may not be thought to. have advanced: what FE 
have faid of the different Manner of treating thefe Fevers, 
merely on my own Authority, and as the Refult only of my 
own Obfervation, I. fhall tranfcribe a few Sentences from the 
Works of Dr. Sydenham, where he takes occafion to deliver his 
Opinion in. general of the Manner of judging at what Times 
his own. Method. of curing Pleurifies, by quick Repetitions of 
bleeding in large Quantities, fhould not be purfued 

_“ Hanc jam nactus anfam,” fays he, “ paucula de eodicam,, 
“ guod: omnium ore tritiffimum eft, Plearefin {cilicet. quando- 
“ que ita malignam reperiri, ut per eosannos Phlebotomiam ferri 


“ nefciat faltem toties repetitam quoties hic morbus communi- 
“ ter depofeit. 


“ CENSEO quidem Plearefin Veram & Effentialem, que ut 
‘““ pofthee dicetur, omnibus annorum omnium Conftitutionibus . 
** indifferenter infeftat, omuzbus indifferenter aunis Venafec~. 
“ tionem pariter repetitam zudicare; aliquando tamen accide- 
‘“ re, ut Febris ejus anni propric Piidenica. 4 repentina aliqua. 
‘¢ manifeftarum aeris qualitatum alteratione,. materiam morbifi- 
“cam in Pleuram aut Pulmones libenter deponat,. ipfaque fe- 
“ bris nthilominus eadem prorfus maneat.. In hoc. cafu, etfi Ve- 
“ nafectio polit concedt, ut-huic fymptomati, fi multum deviat, 
“ occurratur; generaliter tamen. fi loquamur, won multo plus 
“ fanguinis [ymptomatis ratione educendus eff, quam febris 
“* nomine debuerat educi, a qua pendet iftud fymptoma; nam- 
“que fi hee ejus fit indolis ut a repetita venefedione non ab- 
“« horreat, poteft ea repeti in Pleuritide, que ejufdem fymptoma. 
“ eft; at yero ff febris repetitam Venafettionem refpuat, nen. 
c¢ Qibe: 


she. ee ray ¥ Th 


110 Of the Difeafes of the 


“ gue guvabit ifta, immo & nocebit in Pleuritide, que cum 


eC 


febre ftabit cadetve. 


“© Hoc modo autem fe res habuit, me faltem judice,in Plewrz. 


tide Symptomaticd, que febrem comitabatur hoc in loco » 
graffantem quo tempore fubingrediebantur 7uffes, hac nimi- 
rum hieme 1675 5 atque hoc quidem mihi ideo reticendum nop 
erat, quod exiftimem dubio illum tramite errare, atque incerte 
duci filo, qui in febrium curatione non continenter ob oculos 
habet anni conffitutionem quatenus buic aut altert morbo 
Lipidemico producendo favet, caeterifque- morbis omnibus 
una concurrentibus tn ejus fimilitudinem ac normam detor- 


‘ guentes.” 


THERE is a remarkable Paflage to this Purpofe in Dr.7a- 


bor’s Exercitationes Medice, which I ‘hall tranferibe likewife, 
and then conclude. 


“ Hisce preterea rebus fidem faciat Febris cujufdam tn- 
doles, a nuperis annis, inter harum Regionum Plebetos, 
admodum funefta; que nunc hac, nunc illd Anni tempeftate 
oppulariter graffari folita eft. EE genere erat Pleuritico; 
Horroribus & Rigoribus exordiebatur ingentibus ; qui quo 
diutius erant protracti, eo infxliciorem A#erotationis pre- 
nuntiabant exitum: hifce autem remittentibus, e veftigio ex- 
cipiebant dextri Lateris dolor acerbus, & haud raro fpafma- 
ticus, Viriam proftratio infignis, fpiritufque difficilis : in Pre- 
cordits porro pondus grave, cruciatufque obtufus fentiebatur, 
Ut plurimum nec acris erat Calor, nec Pulfus celer aut 
durus, nec Tuffis crebra, nec Sitis ingens, nec liquata nec 
aftrida erat Alvis.  Utine Craffe fedimentum. non depo- 
nentes, colorem habebant ftramineim.  Vigiliz pertinaces 
totum fere morbi curfum comitabantur: Mente tamen con- 
ftabant Atgroti. Primo quidem ficca erat Tuffis;  exadtis 


autem ‘preter propter 24 horis, Pituita tenuis non taro, & 


ctuenta expuebatur: poftea vero Pituita tum quantitate cum 
duritie 


ne 
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duritie auéta, frequentiores erant, & diuturniores tuffiendi 
“ conatus; ufque dumvel a {puto admodum copiofo folveretur 
“ Morbus, yel a Phlegmate glutinofo intra Pulmones reftante 
“ ftrangularetur Alger: quod quidem plerumque ante Diem 
“ nonum accidebat; raro ferius, fepe ocyus ; sdgue precipue 


“fi fanguinis detractio intempeftive fuiffet repetita. Pre- 


“ ter robuftos, & plethoricos Juvenes, haud quenquam fangui-. 
“‘ nis jacturam fine incommodo pati obfervatum eft: ex iis. 
“ quidem bis, nonnumquam ter, primis Morbi diebus, fangui- 
“ nem educi utile erat; ex aliis autem vel non omnino, vel 
‘“* paucis tantum horis ab accefflione inftituenda effet Phleboto- 
“ mia; qu etiam exigua fummo foret periculo, nifi cito datum 
“ effet Medicamentum proritans Vomitum eique validtffimo- 
“rum Expectorantium ufus fuccederet affiduus. Ea enim erat. 
““ Morbi conditio,. ad totum Curationis opus a Phlegmate 
“ vifcido copiofe expectorato abfolveretur quod (nifi in Ple- 
“ thoricis), facilius feliciufque, a Sanguine non miffo quam*ab 
ejus difpendio, procederet. Sanguine enim e non Plethoricis. 
educto, Expuitionem. fupprimi diffictlemque admodum &. 
ftrepitantem Refpirationem exorifi, folenne erat: gao etiam. 
fepius fecabatur Vena, ¢o magis omnia fymptomata intendi,, 
“ co citins mortem:accelerart, obf{ervatum eft.” 

THERE is no doubt, but thofe Phyficians, who have a large’ 
Share of Bufinefs, and Numbers in Fevers continually under their: 
Care, acquire a Sagacity, which is not to be taught to others ; by 
which they can more readily and eafily judge of the Nature of 
the Fever, and confequently of the proper Method of Cure, . 
than they who have not the fame Opportunity. But this is no: 
Reafon why others fhould not be upon their guard; and endea- 
vour to form tothemfelves Rules, and Hints for Obfervation, as 
well to acquire that Sagacity in Time, as to avoid the moft dan-- 
gerous Confequences of the Want of-it at prefent. . 


“~ 
on 


-~ 
tial 


~~ 
on 


a 
~~ 


A Np: 


ee) 


Peeters e Hiren 


Of the Difeafes, ec. . 


Anp tho’ thefe Hints, that I have offered, may appear too 
general, they are not however to be totally neglected, or de- 
{fpifed ; becaufe they are equally ferviceable in the Treatment 
and Obfervation of all Fevers in general, as'well as thofe in par- 
ticular which are attended with Diforders in the Organs of Re- 
{piration; and becaufe they are every where left to the Judg- 
ment of the Phyfician to follow, as the different Combinations 
of the Symptoms appear moft to require. 

InDEED the whole Defign of mentioning them at all was 
only to prevent too prevailing a Cuftom, of treating the fame 
Train of obvious Symptoms always in the fame Manner, with- 


) out confidering to ‘how many different Caufes they may be ow- 
) ing: A Cuftom, which owes its Rife to general Names having 


. ‘been given not only to thofe obvious Symptoms, as if they at- 
< tended only on one Difeafe, but to the favourite Medicines too 
' of fome Phyfician in Repute for that Difeafe; whence thofe who 


afe learned only in Receipts, are too apt to prefcribeto the Name 


of the Difeafe, and not to the Difeafe itfelf: And the very. 


- Opinion, which a Beginner in the Practice of Phyfick may have 
» formed of the Skillof the Phyfician he borrows his Receipt from, 
may lead him into a Method of Cure, which that Phyfician 
himfelf would not have purfued at that particular Time, — 
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INCE thefe Leétures were publickly read at the College 

of Phyficians, 1 have carefully perufed and confidered 

the Experiments publifhed in the Phzlofophical Tran/- 
attions, N° 441. for the Months April, May and Fune, 1736, 
which I had not met with before. 

Tuey were made by Dr. Houffon at Leyden, in the Years 
1728 and 1729, and communicated to the Royal Society after _ 
the Dodtor’s Death, by Mr. Miller, under the Title of Expe- 
rimenta de Perforatione Thoracis, ejufque in Refpiratione 
effectibus. 

THE two laft of thefe Experiments were made fo nearly in 
the fame manner with Dr. Hales’s, and the Second of our Ex- 
periments, mentioned in the Firft of thefe Le@ures; that I was — 

* very much furprifed, at firft reading them, to find fo great a 
Difference in their Events; and ena to fafped, that one of 
other of us had not been ete ie accurate in our Obferya- 
tions whilft the Experiments were making. 

Bur when [ had more attentively weighed all the Circum- 
ftances of each Experiment, I found that all the different Ap- 
pearances, notwithftanding they feem fo contradictory to one 
another, were the natural Confequences of the Action of Refpi- 
ration, as it is accounted for above, and are fo many farther 
Confirmations of the Truth of what is there delivered. 


a I must 


ey 


2 APPENDIX. 


I must, therefore, beg the Reader’s Patience; whilft I tran 
feribe the Doétor’s Account of thefe Experiments, and endea- 
your to explain the Reafon of the curious Phenomena which. 
were the Confequences of them. 

ExPERIMENTU™M V., 

“ 25 Jan. 1729. Cani mediocri, afferi alligato, Thorax apertus 
fuit utrinque, largo vulnere. Animali vox non defecit, & 
pulmones adeo non collapfi funt, ut per Aperturas eruperit 
* utrinque illorum lobulus. Lobuli hi extus herentes dilatari, 
“. & contrahi non defierunt ; et quod maxime mirum, d/atatio- 
-illorum Thoracis contractionz erat fynchrona & contra, Aet 
in pectoris cava inflatus animalis refpirationi nihil nocuit.”’ 

“ PostaQuam fic per femihoram vixiffet, fine ulla voeis, 
‘«¢ vel refpirationis lefione fenfibili ; Thorax ab uno latere aper- 
tus fuit ulterius, difcifsd coisa. “Tumque apparebat (magnum. 
paradoxum) pulmonem coxtrahz, dum pectus dilatabatun, di-. 
«< Jatari. dum hoc anguflabatur.” 

“ Ffeurce etiam operationi fiupervixit canis, donec re abomni-. 
«« bus abunde perfpedtA, laqueo ftrangulari damnatus eft.” 

It were to be wifhed the-Doétor had. been a little more ac- 
curate in giving us an Account of the Sizes of the Wounds, and: 
between what. Ribs they were made; but as he has not, we muft - 
endeavour to: guefs as well as we can. 

First, then, it is pretty evident, the firft Wounds that 
were made were only longitudinal ones, between two Ribs; be-. 
caufe the Doctor fays, that. one of thefe Wounds was. afterwards 
enlarged, by cutting away Part of one of the Ribs: and that 
they were not very: large, 1s reafonably to be fuppofed, both 
becaufe the Dog lived above half an Hour without any fenfible 
Alteration in his Voice, or Breathing; and becaufe the Ends of 
the Lobes, which were thrown out, were ftuck and held faft in. 
the Wounds, fo as to.remain out.eyen. during In{piration. 
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adly, A's to their Situation; this feems to have been among 

the middle Ribs: for had they been made lower, the Lobes 

could hardly have reached far enough to have hung out; and 

had they been higher, the thicker Parts of the Lobes would 

have been applied to their inner Orifices, and no Patt been 
thrown out ; as it was in Dr. Hlales’s Experiment. 

Tue Appearances, upon firft opening the Thorax, were like 
thofe in our firft Experiment ; in which the Ends of the Lobes 
were very violently thrown out at the Orifice, and remained fo 
fome time. But the Motions of the Breaft and Lungs, in our 
Dog, were fo violent and irregular, and his Death fo fudden, 
that we cannot recolle& enough to determine us now to fay po- 
fitively, whether the Ends of the Lobes, whilft they were out, 
did alternately contract and dilate or no: But I am myfelf ins 
clinable to think they did not, becaufe, to the beft of my Re- 
membrance, they continued out only during the prolonged Exe 
piration, and immediately collapfed upon Infpiration. 

However this be; in the Dottor’s Experiment, they cons 
tinued out for a long time, and never ceafed dilating and cons 
tracing ; and what was very furprifing, they dilated when’ the 
Thorax contracted, and contracted when the Thorax dilated. 

T u1s Appearance we are now to explain. In order to this,. 
it muft be confidered, that thofe Parts of the Lungs, which are 
within the Breaft, are expofed to the Preffure of the Air withia 
the Cavity; and thofe Parts, which hang out at the Wounds, 
are expofed to the Preffure of the external Air; and laftly, that 
all Communication ts ftopped between the Air within and that 
without, by the Parts of the Lobes thus forcibly thruft out at 
the Wounds at their firft being made. 

W HEN the Breaft is contracted, the Air in the Cavity, being 
condenfed, preffes more forcibly on the Lungs within, than the 
external Air on the Ends of the Lobes without. In Expiratiort 
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therefore, which is the Confequence of this fuperior Preffure of 
the Air in the Cavity, Part of the Ainin the Lungs, which 
otherwife would have paffed out at the Wind-pipe, will now be 
forced into the Ends of the Lobes, which hang out at the 
Wounds; by which thofe Ends muft be dilated whem the Breaft 
cpniotiet 

A Np when the Breaft is dilated, the Air in the Cavity be- 
coming rarer, preffes lefs forcibly on the Lungs within, than the 
external Air on the Ends of the Lobes without. iy Refpira- 
tion, therefore, which is the-Confequence of the fuperior Pref. 
fure of the external Air, the Air will be forced out of the Ends 
of the Lobes back into the Lungs again ; by which they muf 
be contracted when the Breaft Rildtas: 

I sHauu defer the Confideration of the sails Appearances 
in this Experiment, till I have explained thofe in the Doétor’s 


Sixth; which, as they are of the fame Nature with thefe, only 


more fimple, ought firft to be accounted. for.. 
EXxPERIMENTUM VI. 
“ CANEM. parvulum, extenfis artubus, firmiter fixper afferem 
‘* ligavimus.. Cutis elevate portionem forfice abicidimus, ¢A: 
‘¢ Thoracis parte, qua cofte ab incumbentibus mufculis minime 
‘«s teguntur. Abfterfo fanguine, & fluxu_ejus vini fpiritu cohi-. 
‘* bito, quicquid adhuc coftas, & intercoftales mufculos tegebat, . 


'** id-arreptum tenaculo abfcidimus; tandemque et ipfos interco- 


‘* ftales mufculos caute feparavimus. Membrana Pleura diéta, 
‘* hoc modo.nudata, hecce-afpicientibus exhibuit Phenomena.” 
‘« Dum pettus ds/atabatur, apparebat intus membrane appli- 


4-catum aliquod a/éum ; dum vero angufiakatur pedtus & ex- 


‘* pirabat animal, album itlud furfum fugiens locum ceffit afeen-. 


«© denti.cuidam corpori 7véro ; ; tumque mox dilatante fe pectore, 


‘“< rubrum iterum defcendit, \ocum_ejus.occupante aloo; & fic 
«per vices,” 
| Hoc: 
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“ Hoc vifo, fuperius coftarum zaterftitium etiam mutculis 
‘** nudavimus, fed eo in loco apparuit wzhzl nifi album. 

‘* MEMBRANA, utraque parte, qua nudata erat, dum pectus 
‘* dilatabatur, ficbat concava ; dum anguftabatur paululum (fed 
** vix fenfibiliter): convexa., 

‘* Hisce ad fatietatem contemplatis, difciffis duabus coftis 
‘* pectus aperuimus, tam amplo vulnere, ut quicquid fere in eo 
‘* Jatere continebatur oculis pateret.” 

‘* ANIMAL, hoc facto, vocem non amplius edidit, quamvis: 
‘* ab altero latere Thorax. equs effet illefus. Pulmo multum illi-. 
** co collapfus eft; fed alternum dilatationis & contraCtionis mo- 
‘** tum» non penitus amifit: eratque omnium afpicienttum con-- 
“ fenfu, dilatatio ejus contractionz.Thoracis fyachrona, & con-- 
Stray? 

‘* Coroprs tandem: ventriculus: pertufus eft, ut intrufus digis 
“* tus fentiret vim ejus mufcularem ;. ficque de. Refpiratione fi- 
“* mul et Vita actum eft.”’ 

Tue latter Part of this Experiment only being.to our prefent: 
Purpofe, I fhall confine myfelf to that.. And, here.it muft be ob-- 
ferved, 1.'That there.was at laft a very large Opening made into 
the Cavity of the Thorax ; Part of two Ribs being taken away,. 
fo that three Interitices were, laid into one, and almoft all the 
Contents of the left Side of the Thorax were expofed to view: 
And, 2. that the lower Edge of this Opening was fo near the: 
Diaphragm, as to-be within the. Reach of it. in Expiration ; for 
the red Body, which was applied to the Pleura, when the Breaft. 
contra@ted, was undoubtedly the Diaphragm. 

WHENCe, and. from what was faid above, it is eafy to fee, 
rft, that the Ends of. the Lobes could not be thrown out at the 
Wound, becaufe the Air in the Cavity had a free Paflage into. 
the open Air, as foon as it began to be condenfed in the lower 


Part.of the Thorax : And, 2dly, by our firft Experiment, that: 
the. 
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the Contraétion and Dilatation of this left Side of the Thorax, 
could not produce any Difference in the Denfity of the Air 
within it, and confequently that whatever Motion was to be 
feen in this left Lobe, was not atall owing to the dilating and 
contraéting of the Side of the Thorax which contained it. 

Ir, therefore, we would enquire into the Caufe of the alter- 
nate dilating and contracting of this left Lobe, we muft look 
for it on the right fide of the Thorax, which was in this Expe- 
ximent left untouched. 

NotwiTHSTANDING, therefore, what had been done on 
the left Side, Refpiration went on as ufual, on the right. In 
Expiration, the Air in the right Lobe was condenfed, and Part 
of it, inftead of going out at the Wind-pipe, forced its way into 
the Left, and dilated it till the Air within it came into an Equi- 
librium with the external Air which furrounded it; and in In- 
fpiration, when the Air in the right Lobe became rarer than the 
external Air, the left Lobe was comprefled; and Part of the Air | 
within it was, by the Preflure of the external Air, forced back 
again into the Right, till the Equilibrium was again reftored. 
 ‘Tuus it is evident, that whilft the right Side of the Thorax 
is entire, the right Lobe will, when the Breaft contraéts, blow 
up the Left, and when it dilates draw the Air out again and 
contract it. 

‘Tue Dottor feems to wonder at the Dog’s immediately lofing 
his Voice after the Wound was made, more efpecially as one 
fide of the Thorax was left entire. Now, the Reafon of this_ 
will very plainly appear, if it be confidered, that tho’ the Dog 
endeavours to cry, by making a forcible Expiration, and con-. 
tracting the Orifice of the Wind-pipe, yet the L iberty the com- 
Aaa Air has of efcaping out of the right Lobe into the Left 
will prevent its paffing out at the contracted Orifice of the 
Wind-pipe with fuch a Velocity as is required to produce the 
acute Sound of Crying. 
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Tue Pain, therefore, the Dog was in, and the fruitlef§ En- 
deavours he made to exprefs that Pain by Crying, muft, by pre- 
venting the Air from going freely out at the Wind-pipe,, great-- 
ly contribute to the blowing up and contraéting of the left 
Lobe, by the contrary Motions of the Right. 

Now, let us return to the latter Part of the Doétor’s fifth 
Experiment. | 

‘ Postquam fic per femihoram vixiffet, fine ull4° yocis,. 
«* vel Refpirationis lefione fenfibili; Thorax ab uno latere aper-- 
‘* tus fuit niterius, dz/¢i/sd cofsd., Tumque apparebat (magnum: 
«¢ pardoxum) pulmonem coutrahi, dum pettus dilatabatur, di- 
‘© Jatart dum hoc anguftabatur.” 

Arter the Wound was thus enlarged’ on: one Side, by taking 
away. Part of the next Rib, the Dog was nearly in the fame Con- 
dition with the Dog in our fecond Experiment, when upon taking 
out one of the Canule, we had enlarged the Orifice fo as to be. 
able to thruft our Fingers in and: feel the Dilatation and Contra-- 
tion of the Lobe on that Side the Mediaftinum. Neverthelefs,. 
the Lobe which we felt in our Experiment, moft undoubtedly 
contracted when theThorax contracted, and dilated when that dila- 
ted; and inthe Dodtor’s Experiment, the very Reverfe happened.. 

Now, there were two Circumftances in which we differed in: 
making our Experiments ; and from thefe alone proceeded the 
Difference tn the Times of the dilating and contra@ing of the 
Lobes under our Confideration. : 

In the firft Place, the Orifice in our Experiment was, on one: 
Side, no larger than the Bore of the Canula of one of the-_ 
Trocharts ; and on the other, even when it was enlarged, it was. 
not bigger than the fmalleft of the Doctor's. 

AND in the next Place, the Mediaftinum was pierced thro’ 
in two feveral Places by the Trocharts, one of which was full 
remaining in the Breaft, fo that the Air in one Cavity could not: 
be more dilated, or condenfed, than the Air in the other.. > 

UT 
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Burt in the Doctor’s Experiment the Mediaftinum was entire, 
and the Wound, that was enlarged, was of a confiderable _ 
‘Length, and as broad as two Interftices between the Ribs, toge- : 
ther with the Breadth of the Rib taken away ; which muft make 
a larger Orifice than that we made with the Trepan in our firft 
Experiment, and confequently muft prevent all Motion in the 
Lobe on that Side, which would otherwife have followed upon 
the contracting and dilating of that Side of the Thorax. 

Now, before this Orifice was thus enlarged, the Dog had 
lived near half an Hour with both Ortfices open, without any 
fenfible Alteration, either in his Voice, or in his Breathing : 
whence it is reafonable to conclude, that the Side of the Thorax, 
where the Wound was not enlarged, was ftill able to carry on 
the Office of Refpiration with a tolerable Degree of Force. 

CONSEQUENTLY, for the fame Reafons that in the De- 
étor’s fixth Experiment, the Lobe in that Side of the Thorax, 
which was entire, did alternately blow up, and exhauft the 
Lobe on the other Side; it will follow, that the Lobe, on the 
Side where the fimall Orifice was, muft, in this Experiment, al- 
ternately blow up, and exhauft the Lobe on the Side where the 
great Orifice was made, in the fame manner, tho’ not with the 
fame force, as in the other Experiment ; and therefore the Lobe, 
on the Side where the great Orifice was, muft contra&d when 
the Breaft dilated, and dilate when that contracted. 

But in our Experiment, no fuch contrary Motions could be 
produced in the Lobes, on the different Sides of the Mediafti- 
num, both becaufe neither ef our Wounds were large enough 
totally to deftroy the Action of either Side of the Thorax upon 
the Air within, and becaufe of the free Communication which 
was opened by the Trocharts between the Air on both Sides 
the Mediaftinum ; and, therefore, the Air in both Cavities muft 
-be condenfed, and confequently both Lobes be contratted, 
when the Breaft contracted ; and the Atr in both Cavities muft 

| 3 be 


APPENDIX, 9 
he ditated, arid confequently both Lobes be expanded; when 
the Breaft expanded ; which is agreeable to what we obferved. 

Tuus have I gone thro’-all the material Differences in the 
Doétor’s Experiments, and ours; and fhewn that they are agree- 
able to, and the Confequences of, the Account of Refpiration, 
delivered above. 


Burttho’ I was fully fatished myfelf with this Way of wa 


plaining the different Appearances in thefe Experiments, I could 
not help employing a Workman to make a Machine I had con- 
trived, by which any one may be experimentally convinced of 
the Truth of what 1s here deliver’d, without undergoing the un- 
eafy Task of making Perforations into the Breafts of living Ani- 


mals: And as this Machine does perfectly anfwer the End I 


propofed, I have fubjoined a Print of it to thefe Papers; and 
fhall now give a fhort Defcription of its Make, and the Manner 
of trying the Experiments with it. 

ABCDEF reprefents two Cubical Frames, made of Wood, 
joined together, and fcrewed into the Wooden Stand XY Z, 

At the two Ends ABF, CED, and in the Partition be- 
tween the two Cubes, three fquare brafs Plates are cemented 
into the Frames. 

In each of thefe Plates is made a large Hole; and over that 
Hole, a circular Plate is faftened at its Center into the fquare 
Plate, fo as to be moveable upon that Center; and in this circular 
Plate there is another Hole, which correfponds to that in the 
{quare Plate underneath it. 

Tuts is reprefented in the Figure at one end CDE, by the 
Letter P, and inthe Partition by the Letter O; but that at the 
other End ABF is not to be feen, in the Pofition in which the 


Draught is taken; fo that by moving the Plate P or O round 


upon itsCenter, you may either bring the two Holes together, 
or place them at a diftance from one another, and by that means 
either open a Communication between the Air | in both the Cu- 
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bical Boxes and the external Air, or prevent it; or by bringing. 
- the Hole in the circular Plate more or lefs over that in the 
fquare Plate, make the Communication greater or lefs. At the 
two. Ends, bie Plate P is eafily moved by the little Nob p; but 
that in the Partition O is turned by a Key, which is occafional- 
ly put in thro’ the Hole in the Plate P. 

T ue Four fquare Frames, which compofe the two Sides ABC ‘ 
DEF, have Pieces of Glafs carefully cemented into them. 

Tue Top is an oblong Piece of Brafs, cemented likewife in- 
to the Frame A FE, with two Holes in it, into which the hol- 
low Tubes G and H are fcrewed. Thefe Tubes G and H, are 
long enough to reach thro’ into the two Cubical Boxes, one on 
each Side the Partition O ; and to the Ends of thefe Tubes are 
faftened two {mall Bladders M and N, fuited to the Size of the 
Boxes. St 

A COMMUNICATION ts made from the hollow Tubes @ 
and H, which are clofed at Top, to the hollow Tube-J,, which. 
is open at Top, by the fhort Pipes G IT and HI: So that when 
Air is blown into the Tube I, it paffes thro” the Pipes 1G, 1H, 
into the Tubes G and H, and thence tnto the Bladders M and: 
N, and blows them up; and if thofe Bladders. were to be 
giicdsdd flat again, the Air would be forced eut through the: 
Tube I. 

‘Tuis Tube I, therefore, reprefents the Wind-pipe ; the 
Pipes 1G, IH, and the Tubes G, H, reprefent the Bronchia,. 
which go to each Side of the Thorax; the Bladders M, N,. 
the Right and Left Lobes of the Lungs ; the two: Cubical 
Boxes, the Right and Left Cavities of the Thorax ; and the 
Partition O, the Mediaftinum. The little hollow Conical Piece- 
of Brafs, K, with a very fmall Orifice at Top, is contrived to. 
skrew on upon the Tube I, occafionally, to fhew what Effe@ di- 
minifhing the Orifice of the Wind-pipe will haye in. Refpira- 
_ tion. 
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THe Bottom of this Frame B CD, is made of Wood, and 
has two large circular Holes bored thro’ it; and into each of 
thefe Holes is {crewed a large Wooden Rim, to which is faften- 
ed tight one End of a large Bladder Q R, or S T; which Blad- 
der is in the fame manner cut at the other End, and tied round 
a large Cylindrical Piece of Wood R or S, which has no Hole 
in it. [hus ts there a free Communication between the Air 
contained in thefe Bladders Q.R, S T, and the Air in the Cae 
vities of the Boxes immediately over them, which every way 
furrounds the Bladders M, N. 

WHEN the Bladders Q_R, ST, are wet, you may, by 
{queezing them hard, as is reprefented at ST, force the Air out of 
them into the Cavities of the Boxes; and by pulling the Bottoms 
forcibly down, by which you reduce the Bladders to their Cy- 
lindrical Forms again, as is reprefented at R, you may draw the 
Air out of the Cavities of the Boxes into thofe Bladders again. 
Thefe A@tions, therefore, if they are performed alternately, 
muft alternately dilate, and comprefs, the Air in the Boxes, 
which immediately furrounds the other Bladders M, and N; and 
confequently produce the fame Effects upon thofe Bladders, 
which the alternate enlarging and contracting of the Thorax does 
upon the Lobes of the Lungs on each Side of the Mediafti- 
num. 

In order, therefore, to reprefent the Motion of the Lungs in 
natural and undifturbed Refpiration, we clofe up the Hole in 
the Partition O, and blow in Air at the Tube I, tillthe Bladders 
M,'and N, are blown up ; leaving the other two Holes at the 
Ends open, that the Air in the Bladders, and in the Boxes, may 
be of an equal Denfity; and then we clofe the Holes at the 
Ends likewife. 

WHEN this is done, if wealternately contract and enlarge the 
two Bladders R Q, S T; the Bladders M, N, will be alternately 
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contracted, and dilated, as the Lungs are in Retptration: and the 
Air will be alternately forced out, and taken in, at the Orifice of 
the Tube I, as it is at the Orifice of the Wind-pipe in living 
Animals. 

WHEN both the Bladders, without the Boxes, are fqueezed), 
as S F ts reprefented in the Figure, the other Bladders will ap- 
pear as N does ; and when they are drawn out, as QR is 
reprefented, thofe within the Boxes will appear as M does. 

Tis being underftood, it is eafy to fee how the Experiment 
may be varied by Means of the moveable Plates at the Ends 
of the Frame, and in the Partition, fo as to reprefent the Mo- 
tion of the Lungs, when Refpiration is difturbed by Perfo- 
rations made either into one or both Sides of the Thorax, or. 
thro’ the Mediaftinum. 

IF is fufficient to add, that I have made the Experiment in - 
all the different Circumftances of Dr. Hou/ton’s Experiments and’ 
mine, and found the Events in this Machine to anfwer exactly . 
with the Defcriptions given above. 

I conTRIvED a Way, of making an Experiment to ans 
fwer the Fifth of Dr. Hfouffon’s, in which the Ends of the: 
Lobes were thrown out at: the Orifice of the Wounds, and. 
continued fo for fome: Time: 

I rook a fmall Cylindrical Piece of Cork, and thruft a 
— Grow-Quill; open at both Ends, thro’ it. ‘his I dropt: into. 
the Bladder N, before it was faftened: to the End of the Tube 
H; and when I had got the End of that Bladder out of the 
Hole, I held it faft there, by means of the Brafg Plate P ; fo- 
that notwithftanding it fqueezed the Bladder tight. upon the 
Cork within it, and-fo ftop’d’the Orifice clofe, there was a free 
Paflage for the Air thro’ the Crow-Quill to pafs from that: 
Part of the Bladder within the- Box, to that- which hung out. 
at the Hole. 
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Te Event was the fame. The Part, which hung out, di- 
Tated, when that within contracted ; and contraéted, when that di- 
fated. 

I rounp, likewife, when the Hole at P was made very 
large, and the Bladders M and N did in confequence of it di- 
late, and contract, at different Times ; that they did it much 
more remarkably when the Orifice of the Tube I was diminifhed 
by fcrewing on the Piece K : Which is an experimental Proof; 
that the Dog’s endeavouring to cry, in the Doétor’s Sixth Expe- 
riment, contributed’ greatly to the Motion of the Lobe on that 
Side of the’ Thorax, where the large Wound was made; which 
in all Probability would not otherwife have been fo difcernible 
inthe languid State the Dog muft have been in, after fo long am 
Fx periment. 

ANb that all thefe different: Effeéts depend entirely upon 
the different Sizes of the Apertures, may be feen experimen-: 
tally, by this Machine, if at firft we gradually open one only 
of the Apertures, vzz. that at the End P, and afterwards the 
other, till they become of their greateft Extent; and. all the 
while, ae alternately fqueezing, and dilating, the Bladders: 

shy 
eee R, f _Whilft the Aperture. at P is very {mall, in Propor-. 
tion to: che Space between the Bladder N,.and the Sides of 
the Box which: contains it; the two Bladders will dilate and: 
contract together, and little or no Alteration will be made. in: 
ue Motion of the Bladder N.. 

. As the Size of the Aperture: hbtcaicy the Bladder N- 
will have lefs and lefs Motion ;. but ftill the Dilatations and’ 
Contrations of this Bladder will happen. at. the fame Time: 
with thofe of: the other.. 

3. Ir the Aperture be. ftill encreafed, the Motion of the: 


Bladder N. will grow ftronger again; and the more fo, the more- 
the. 
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the Aperture is encreafed; but then it will dilate when the 
other contra&ts, and contract when that dilates. 

4. Between the Times of the Motion of the Bladder 
N’s diminifhing, and afterwards encreafing again in a contrary 
Direction, there muft be a Time, when it will have no Motion 
at all communicated to it, notwithftanding that the Bladder on 
the oppofite Side dilates, and contracts, regularly ; and confe- 
quently, there is one certain Size, to which if the Aperture P 
be opened, the Bladder N will be quite at Reft. 

5. IF now the Aperture be gradually opened at the other 
End, there will be little or no Alteration in thefe Appear- 
ances, whilft it is very {mall; but as it gradually encreafes, the 
Motion of both the Bladders will gradually decay, till they 
come to nothing. 

Awp, laftly, if at any Time during this Experiment, the 
Aperture at P, (or both of them, after they have both been 
opened) be flop’ d upona faldee: both the Bladders will tm- 
mediately dilate and contrac at the fame Time, as they did 
at firft; and in a greater, or lefs Degree, according as there 
was a lefs, or a greater Quantity of Air in the Cavities of the 
Boxes, when the Apertures were ftop’d up. 

Ir we try the Experiment another Way, by gradually open- 
ing both the Apertures together, we fhall find little or no Al- 
teration at firft, whilft they are very fmall ; but as they en- 
create, the Motion of both Bladders will sHeaualty decay, till 
‘they come to nothing; but they will all the while dilate and 
contract together. 

“. May we not, from all thefe Experiments taken seri fair- 
/ ly conclude that Perforations may be made into both the Ca- 
)} vities of the Breaft, nay, and thro’ the Mediaftinum too, with- 
‘) out immediately killing the Perfon, provided thofe Perforations - 
| are very fall ; and confequently, that a Perfon may be run 
| / through 
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f through the Breaft with a fmall Sword, without the Wound’s 
f being mortal, provided the Lungs themfelyes be not greatly 
4 wounded ? 

/ ANpb. with Regard to Practice, may we not be certain that, 
) in Cafes of abfolute Neceffity, we may fafely make a Perfora- 
tion into the Cavity of the Breaft, not only on one, but on 
both Sides, to let out either Water or a Collection of Mat- 
ter, provided we make not the Orifice too large? And con- 
\ fequently, that the fmalleft Orifice, fufficient to let out the Fluid, 
/ As the beft ? 

~  Tuart if any Difficulty, Interruption, or Conyulfion,. in 
breathing, fhould happen upon the firft making the Aperture, 
ftopping the Orifice with the Finger, from Time to Time, 
whilft the Fluid is difcharging, wtll moft remarkably affift the 
Patient, and eafe that Complaint? This 1 not only know from 
Theory, but from Fact alfo in two remarkable Inftances, 

AND as it is moft commonly neceflary, in Cafes of this: 
Kind, to keep the Orifice open, in order to procure a conftant 
Difcharge for fome Time, that it is better to do it by leaving: 
a Piece of Rag, or a Skain of Silk in the Wound, than by: 
thrufting in a Cannla; becaufe in one Cafe, you leave an Ori- 
fice of a confiderable Size open, and in the other you leave 
none, the Parts about it naturally flicking to the Rag ?: 

Wuart I have here faid with Regard to the Safety 
of making an Aperture into the Cavity of the Breaft,. relates. 
only to the Motion of the Lungs in Refpiration; which it has. 
been generally fuppofed would be affected in the moft dan-. 
gerous Manner by it. And I think it evident from what has. 
been faid, that it may fafely be attempted by any one, who 
takes proper Precautions, and knows where to make the Aper- 
ture properly, fo as not to cut either an Artery, or Nerve,. 
and to afford the readieft Difcharge for the Fluid he wants to: 
let out.. 
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It is to be fuppofed that no one will ever attempt fuch _ 
an Operation, but when he thinks a Life may be faved by 


it; and ic muft be right to have every one, who may poffibly 
be called to perform it, apprized of the propereft Way to do 


it, and of all the Confequences of it. Nor will it be a fmall — 


Satisfaction to any one in fuch Circumftances, to know, by a 
Number of Experiments, that, if he be deceived in his Judg- 
ment, and there be no Fluid in the Cavity to let out, the 
Operation, properly performed, will not endanger the Perfon’s 
Life; and that Refpiration will go on, as well as if it had 
mever been. performed; and if fo, that the Orifice will heal al- 
moft as foon as a common Iflue. 

Tuvus much I thought, it was proper to fay on this Subjed, 
not with a View to encourage any one to perform this Opera- 
tion, without the ftrongeft Proofs of its being the only Way 
to preferve the Patient; but in order to remove the Dread of 
doing it, when it ts neceffary, and to fhew the propereft Way 
of doing it with Safety: And what has more determined me 
to fay fo much of it, 1s, that I know it to be fad, that there 
is a young Gentleman alive, who underwent the Operation, 
and has enjoyed many Years of perfect Health, even fince the 
Orifice was healed up.’ 

I sHaLt only add a few Remarks upon the firft Part of the 
Doétor’s Sixth Experiment ; from which he feems a little too 
haftily to conclude, that the Lungs fill up the whole Cavity of 
the Thorax, (except what is taken up by the Heart, Pericardium, 
ce.) and have their Surfaces clofely applied to the Pleura, 
whilft the Thorax is entire. 


‘« MEMBRANA, Pleura diéta, hoc modo nudata, hecce afpi- 

cientibus exhibuit phenomena. 

‘* Dum pettus dilatabatur, apparebat intus membranz appli- 

“* catum aliquod album; dum vero anguftabatur pedtus, et ex- 
pirabat 
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*€ pirabat Animal, album illud furfum fugiens locum ceffit af. 


‘“* cendenti i ht corpori rubro; tumque mox dilatante fe pe- 
‘« ore, rekipigs iterum defoendit, locum ejus occupante albo, & 
‘* fic per vices.” 

‘“‘ Hoc vyifo, fuperius coftarum interftitium etiam mufculis 
‘<* nudayimus, fed eo in loco apparuit nil nifi album.” | 
“ MEMBRANA, utraque parte, qua nudata erat, dum pe- 
cus dilatabatur, fiebat concaya; dum anguftabatur, paulu- 
«* Jum, fed vix fenfibiliter convexa.” 

‘* Tn fexto Experimento,” faysthe Doétor, “Res ipfa loquitur 
“album corpus Pulmonem fuiffe, rubrum Diaphragma : Quin 
* et Pulmones Thoracem integrum replere, ejufque Membranz 
“ fuperficie fua applicari, ut vulgo creditur.” 

Ir. feems, indeed, very evident, that the red Appearance of 
the Pleura, which is naturally white, was owing to the Dia- 
phragm ; becaufe when the Pleura was laid bare, higher up, out 
of the Reach of the Diaphragm, there was no fuch alternate 
Appearance of red and white, 2 eo loco apparuit nil nifi album. 
But it is by no means fo certain, that the white Body, as the 
Doétor calls it, was the Surface of the Lungs. 

F or, is it not reafonable to imagine, that there is a vifible 
Difference between the Colour of the Lungs in Infpiration, 
when the Blood has a free Paflage allowed it thro’ all their minu- — 
teft Veffels ; and in Expiration, when thofe Veffels are fqueezed 
together ? 

ANp if fo, met not this Difference be difcernible thro’ the 
tran{parent Bicusde 7 

How then could the uppermoft of the two. Parts. of the 
Pleura, which were latd bare, have the fame white Appearance, 
both when the Breaft dilated, and when it contracted? | 

May we not, therefore, juft as: reafonably affert, that the 


White was the natural Colour of the Pleura itfelf} and that the 
c Surface 


“A 
nw 


to" APPENDIX. - 


Surface of the Lungs was not at all applied to it, either in {n- 
{piration or Expiration ? 

Tue Thing, therefore, docs not {peak itfelf fo plainly, but 
that it will admit of Difpute, even if no farther Account had 
been given us of this Experiment : But there are fome other 
- Circumftances, which remain to be confidered, and feem to me 
fufficient to determine the Point in difpute. 

‘* MEMBRANA, utraque parte, qua nudata erat, dum pe- 
‘« Gus dilatabatur, fiebat concava ; dum anguftabatur, pay/u- 
*« Jum, fed vix fenfibiliter, convexa.” | | 
- Let us fee how thefe Appearances will agree with both our 
Hy pothefes. 

Tue Pleura, as it lines the Cavity of the Thorax, is extend- 
ed from the internal Surface of one Rib to the internal Surface 
of the other ; fo that, when it ts laid bare by removing the in- 
tercoftal Mufcles, there is a fort of deep Purrow between the 
two Ribs. 

In Infpiration, the Ribs, more efpecially the middle ones, are 


ah *, alia 


at their greateft Diftance from one another, and confequently, if : 


no other Caufe intervened, the Pleura which lies between them 
would be ftretched fo as to appear plane ; and if the Lobe of 
the Lungs, which is upon the ftretch likewife in Infpiration, had 
its Surface applied to it, it would rather make it conyex, than 
fuffer it to be concave. 

ANp in Expiration, upon a Suppofition that there is no Air 
in the Cayity, the external Air muft keep the Pleura clofe to 
the Surface of the Lungs; and confequently, as the Lungs fub- 
fide, it muft rather {queeze the Pleura inwards, and render it 
concave, than fuffer it to be convex. 

BuT on the Suppofition, that there is Air in the Cavity of the 
Breaft, and that the Surface of the Lungs is not every where ap- 
plied to the Pleura; it will follow, that in Infpiration, at which 

Time 
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Time the Cavity is enlarged, and the Air within it is rendered 
more rare than the Air in the Lungs, or than the external Air, 
the Pleura will be more prefled on the Outfide by the external 
Air, than on the Infide by the Air in the Cavity ; and confe- 
quently muft be preffed in, and appear concave. 

'  AwNp in Expiration, when the Cavity is leffened, and the Su- 
periority of Force is given to the Air within it, the Pleura muft. 
be preffed out, and appear convex. 

I know no Reafon why the Concavity of it in Infpiration 
fhould be more fenfible, than the Convexity in Expiration, un- 
lefs it arifes from the Situation of the Pleura at the Bottom of 
the Furrow between the Ribs. It may be, that when the Pleura 
is concave, the Whole of it, that lies between the two Ribs, is 
vifible to the Eye; whereas when it is convex, its Edges are ap- 
plied to the rounding Edges of the Ribs; and what is feen ap. 
pears more upon a level, than it really ts. 

U pon all the Circumftances of this Experiment thus compa- 
red together, it feems more reafonable to conclude that there is 
Air in the Cavity of the Thorax; and that the Surface of the 
Lungs is not always, nor in every Part of it, applied to the 
Pleura ; than the contrary. 

I wouLp not, however, be underftood, in Oppofition to al- 
moft every one who has writ on this Subje@, to affert, that the 
Surface of the Lungs, in a healthy State, 1s no where applied to 
the Pleura. On the contrary, it (acta g reafonable to believe, 
that at the Top, where the Shape of the Lobes fo exaély cor- 
refponds to the Shape of the Thorax, their Surfaces are almoft 
conftantly applied together: But towards the Ends, where the 
Lobes grow taper, (and hereabouts the Doctor laid the Pleura 
bare,) I believe they are very rarely, if ever, in immediate Con- 

~ ta&t, in eafy and natural Refpiration. 

T Hus much I thought was proper to add upon feeing thefe 
Papers of Dr. Houftow’s ; and 1 leave our different Ways of 
Reafoning 


Reafoning upon the fame Experiments, to the Judgment of the 
Reader. But I cannot conclude without taking Notice of the 
great Accuracy he has fhewn in obferving, as well as Faithful- 
nefs in relating, every the minuteft Appearance that offered it- 
felf whilft he was making his Experiments ; for to thefe- it is 
owing) if» anh Triprovements uae bee made:s in: the, Reafoning 
upon theme os ci mindtin of nevi al 307 | 


AN, B. Having had an, Opportunity. of ehe a Very rots Dif- 
{edtion of the Mufcles, fubferyient. to Refpiration, which pro- 
perly belong to. the Ribs: * ds thought. it-would be no difagree- 
able Prefent to my Readers, to, annex: to thefe. Sheets as accurate 
Draughts of them, as I could procure. ape . 

THEY feem to me to be. ‘fo exadtly copied after Nature, and 
the Mufeular, ‘Fibres: are. expreffed i in, fo’ ‘mafterly a rhea | 
that they require no particular Explanation. Tt were Pity ins | 
deed to Le their aye ti Me a ‘Number of References. 
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pait € rd. litte. 3. and i in other. Places} (for Hoemaftaticks,. read Heémaftaticks, ‘P. 16.1. 6. 
from the Bottom, and in other Places, for forceable read forcible... P. 18.1. 12. from the Bot- 
tom, for every read each. . P. 31,1. penult. after Vifeus, fora, makea.; and blot. out the 
lafeLine énfirely. °Pi 47. 1.é10. for: of component Particles pad of the--component: Partiiles, 
P, 48. 1. 4. from the. Bottom, for Vapour read Vapours... P. 5x..1..8- from. the ‘Bottom, 
for oy that can be, read what is there. P. 58. J.16. for Breathe read Breath. P. 991. 6. 
from inh Bottom, for es read Ali. Append. P. 6. ef th age into eisea: to. bios 12,1018, 
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